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PREFACE 


This book has been written as a guide for those concerned with 
efficient factory organisation and as a text-book for the student who 
aims at reaching an executive position. 

During recent years we have seen a great expansion in industry, 
and the author is convinced that future training of technicians for 
executive positions must be developed along lines similar to those for 
recognised engineering and scientific degrees. 

‘Executives often realize that their particular factory organisations 
could be much improved if only they could have a clean start, but in old 
established concerns with traditional procedures in operation it is often 
exceedingly difficult to institute modern systems of control, This is 
fully appreciated, but it is hoped that this book will be of assistance to 
those confronted with the task of management and production, whether 
with entirely new ventures, or already established concerns. 

The opening-up of anew factory, although calling for hard work and 
clear thinking, is, to the efficient executive, an easier job than re- 
organising a factory of long standing. To those charged with the latter 
responsibility the author would give a warning :— 

se. sacuma Plain common sense demands that, when we make 
reforms, we shall take care to preserve all such constituents of the 
existing order as are valuable. Nor is this all. Change, as such, is 
to most human beings more or less acutely distressing. This being 
so, we shall do well to preserve even those elements of the existing 


order which are neither particularly harmful nor particularly 
»” («Ends and Means '’—by 


valuable, but merely neutral... .- 


Management to 
differing from those of yesterday. Itisnotsugg' 
with wide experience should automatica 


it is essential that those 
respect as persons, but possess s' 
enable them to control all phases of their 
experience in the manufacture of the particul, 
necessary, while, in addition, a sound mathema' 

It is not enough that a manager should be able to choose the right 
type of staff, he should be able to organise the various departments 
himself if need be, and know sufficient about the matters to be handled 
by them, to judge competently the work of his subordinates. On the 
other hand he must not be so occupied with detail that he cannot afford 
the time for giving thought to matters of higher policy and for looking 
into the future. 

In this country we lack facilities for good training in management 
and factory control, either for the young who aspire to higher positions, 
who would benefit from “ refresher courses ”’, 


or for older executives v r 
and this book may serve a useful purpose in opening-up channels of 


thought in the minds of its readers. 
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CHAPTER 1 


STARTING A NEW FACTORY 


not be an expert in architectural design or 
be engaged for this work. Never- 
d be able to link his requirements 
d make correct decisions having 


The manager need 
structural engineering; experts will 
theless it is important that he shoul 
closely with the architect’s views, an: 
regard to all the circumstances. 


The Site 


choose from more than one site, the following 


If it is possible to 
in mind when deciding on the location of the 


points should be borne 
factory. 

1. Will the incoming raw 
require the use of road, rail, or wat 
available, or adaptable ? 

9. What excavating and clearance of the site is necessary ? When 
this is done will normal foundations suffice or is the subsoil of such a 
nature as to require extensive piling, etc.? 


3. What electricity, gas and water services will be required ? With 


regard to the latter it must be remembered that fire hydrants will be 


necessary together with adequate water pressure. 
© the factory itself and probably administrative 


4, In addition t 
offices, what space is available for internal roads and yards, scrap bins, 


maintenance workshops, etc.? 

5. Will separate buildings be required for boiler plants, electricity 
substations, special treatment processes, etc.? 

6. Will any employees be using motor cars or bicycles and what 
facilities for parking them will be required ? 

7. Is the proposed district within easy reach of suitable housing 
estates for the employees, or is suitable ground available in the vicinity, 
for such estates if necessary ? 

8. If a large number of employees may 
distance from the factory it will be necessary 
in a suitable building. 

In addition it is undesirable that employees should, during meal 
time breaks, wander aimlessly in and about the factory buildings. 
Therefore if a portion of the site can be allocated for recreation purposes. 
this will be a worth while amenity. 

9. If, at a later date, it should be foun 
factory, will this be possible ? In this connect 
if a factory building can only be extended in one 
layout of the factory for the various production processes 
capped in consequence. 


materials and outgoing finished products 
er transport, and what are the facilities 


be living at a considerable 
to provide canteen facilities 


d desirable to enlarge the 
ion it is often inconvenient 
direction, as the internal 
may be handi- 
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The factory site should be chosen with care, not only from the 
considerations mentioned above, some at least of which vitally affect the 


initial capital outlay, but also with an eye to the exterrial appearance of 
the factory as a whole. 


The planning of housing estates, etc. for the future is receiving 
national attention to a marked extent, and many interested parties 
expound the theory that factories should be kept well away from towns. 
This may or may not be desirable, but if as much attention were given 
to the pleasing external appearance of factory premises as is generally 
afforded to private residences, picture palaces, theatres and the like, there 


would be no objection to workers being housed in close proximity to 
their work. 


The old drab buildings for factories should be a thing of the past, 
and every effort should ‘in the first place be made to develop establish- 
ments of pleasing appearance, both externally and internally. Every 
possible means should be invoked to ensure that both executives and 
workers feel as proud of their works as they would of their own homes. 
After all, those employed, whether at the bench or lathe, or in the office, 
must spend the major portion of their waking hours at the factory, and 
it must not be assumed that the correct type of essential amenities 


necessarily involves additional expenditure if due thought and planning 
are exercised. 


The Factory Buildings 


As mentioned previously, the appearance of the factory buildings 
is of some consequence. The main problems confronting the executive 
charged with the responsibility of the development of the factory, how- 
ever, are those connected with his requirements for achieving the produc- 
tion demanded, with the amount of capital allowed. Here, of course, the 
architect plays an all-important role. So many factors are involved that 
it is impossible to enumerate them all, and somewhat difficult to place 
them in anything like correct priority. 

The main productive unit or building must be carefully considered 
from the following aspects :-— 

(a) Floor space available and shape. 

The maximum possible floor space must be obtained for production 
purposes, and yet due regard must be paid to the proposed routing of the 
work. Where will the raw materials be stored ? Through what processes 
will these materials pass? Are the details first made, then joined in 
groups to form sub-assemblies, the sub-assemblies into major assemblies 


and components, etc.? From which part of the factory will the final 
products emerge ? 


These and scores of similar questions must be asked and answered, 
re-asked and so on. Plans will be drawn and scrapped. Conference 
after conference will take place with this person and that person, to 


obtain opinions from all possible angles. The first decision will not be 
easy. 
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It is fairly safe to say that the building will ultimately be of some 
rectangular form, but even the proportions finally adopted may be a 
compromise, after considering the span of bays and roof trusses which 
the architect suggests. : 

(b) Height. 

A variety of considerations enter into the decision here. A governing 
factor will probably be the clearance required from floor level for manu- 
facturing purposes. If an overhead travelling hoist is to be used, advice 
will be necessary once the lifting capacity has been determined, so that 
the additional height required for the traveller can be obtained. 


The depth of roof truss relative to span may again cause recon- 
sideration of the length and breadth of the building, and so on. 


Two important items are the heating and lighting of the factory. 
The height governs the volume to be heated, and, particularly in the 
case where a travelling hoist is to be installed, the distance of electric 
lights from bench level. The latter affects the wattage required for a 
given candle power illumination at the working positions of the operatives 
Both heating and lighting affect subsequent production costs through 
overhead expenses. 

Where a fair proportion of the 
detail manufacture by bench or ma 
to have the building say 15ft. to 20 ft high 
span proportion, but in main componen 
height may be required. 
(c) Use of daylight. 

North lights in the factory roof were for many years considered 
desirable, but in the author's opinion are not as essential nor as ad- 
vantageous as an abundance of windows round the factory side walls, 
with adequate space between them and adjoining buildings. 


(d) Position of doors, etc. 

Whilst appreciating that many other factors may have prior 
claim, it is felt nevertheless that insufficient attention has been paid in 
the past to the position of doors relative to the prevailing winds, parti- 
cularly in the winter months. The doors may be small for the normal 
passage of pedestrian traffic, and generally in frequent use, or of larger 
types for the receipt or despatch of goods. 

Door location is worth some thought, not only to ensure the comfort 
of the workers inside the factory, and particularly those near the doors, 
but also to reduce heat josses and the resultant costs of maintaining 
adequate even temperatures in cold weather. 

The general layout of the buildings comprising the manufacturing 
organisation as a whole should be carefully considered, and, as mentioned 
earlier, as much attention should be paid to appearance as if it were a 
well-designed estate. There is nothing worse than a factory site congested 
with buildings of all shapes and sizes, located with little or no considered 


floor space will be occupied solely for 
chine operatives, it may be desirable 
only, depending upon the roof 
t erection bays much greater 
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judgment. Almost without exception, one can assume that efficiency 
inside the buildings is comparable with the external appearance. 


Usually several other buildings are required on a factory site 


besides that which has been referred to as the main manufacturing unit. 
These may include :— 


Administrative and other staff offices. 


Raw material stores with unloading, loading, packing and despatch 
bays. 

Scrap metal handling and storage accommodation. 

Clocking stations. 


Cloak rooms, lavatories, and possibly rest rooms, especially if large 
numbers of female operatives are employed. 

Paint spraying shops. 

Plating, heat treatment and other process plants. 

Boiler house, transformer stations, etc. Suitable fuel storage must 
not be overlooked. 

Maintenance workshops. 

Garage, especially if several cars and lorries are necessary for the 
business. 

Canteen. 


The internal appearance of the factory buildings is, if anything, 
worthy of greater attention than the layout of the site. 


Whether it be workshop or office, it must be remembered that it is 
the place where the employees are compelled to spend most of their lives, 


It is surprising to find how many factory buildings are left un- 
finished with bare brick walls inside. Earlier, ample side windows were 
recommended, and these should be of such a sill height as just to prevent 
Persons looking in from the outside. Good electric lighting should be 
provided for the hours of darkness, preferably of the ” artificial day- 
light ” type, of which there are several really efficient systems on the 
market. It is recommended that specialist advice be obtained on the 
subject of lighting, for although standard figures of illumination ranging 
from 8 to 25 foot-candles are stipulated for various grades of work, these, 
in fact, can be most misleading. An expert cangive valuable advice after 
studying the structure of the buildings, including the positions of beams 
and stanchions, and with due regard to the type of work to be carried out 
by the operatives in the various shops and offices. It would be interesting 
to know how many executives, having been entrusted with the task of 
organising new factories, have actually consulted the ophthalmic 
profession in addition to lighting experts. 


The author advocates bright and cheerful as well as restful colour 
schemes inside factory and office buildings, for, whereas the latter 
usually have a certain amount of attention in this respect, the former 
only too often are entirely neglected. The colouring of interior factary 


STARTING A FACTORY 9 
walls with a carefully chosen green to sill height, and a pale cream above, 
goes a long way towards ensuring brightness and cheerfulness. Walls 
thus decorated are generally more carefully treated and employees are 
less liable to deface them by driving in nails, especially if benches, etc. 
are always situated so that there is a passage way between them and the 


wall. 
The inside of the roof should also be coloured white or light cream if 
possible, although it is admitted that very often the maintenance of 
such a two-colour scheme might present difficulties. 

It is a good plan to paint service pipes for compressed air, gas, water, 
etc. distinctively throughout buildings, and apart from appearance, such 
a scheme is highly recommended for the point of view of the main- 
tenance personnel. Most factory executives will have their own ideas 
as tothe colours to be used, but a useful guide may be found in 
BS 1710: 1951 “Colour Identification of Pipe Lines.” 

The internal layout of the main factory must, of necessity, be 
arranged primarily to suit production requirements. For this reason, 
such units as lavatories, being permanent structures, should beso situated 
as not to interfere in any way with possible future changes of production 
layout or factory extensions. Boiler plant and electrical installations 
should also be such as to enable additional plant to be provided, if 


required, for future extensions. 
In Fig. 1. a general layout is shown with which extensions could be 


made to the length and breadth of the factory, whilst at the same time 


retaining the general symmetry. 

Usually the stores are a fairly permanent structure, and, in the 
position shown, could be adjusted easily in size by the movement of the 
partition running transversely across the shop. 


Except as regards machine shop and press shop plant, the whole 
arrangement provides elasticity of production layout, since the inspection 
bay, located as shown, would obviously be constructed with portable or 


semi-portable partitions. 
The separate entrance for employees to shops and offices, as shown, 
has a distinct advantage over schemes where goods traffic to the factory 
dition, ensures that the front entrance 


has to use the same entry, and, in ad 1 
to the offices is not subject to continual use, with consequent premature 


dilapidation. 

Every section of the factory buildings is important enough to 
warrant a certain amount of special attention. With due consideration, 
even boiler plant premises, etc. constantly consuming coal or oil fuel, 
can be so arranged as to facilitate the maintenance of cleanliness, and 
enable the operatives concerned to take a pride in their work. 

It would be possible to mention numerous details which should 
receive attention, but here it is only intended to bring to the reader’s 
notice a few at random, to establish the principle that whether organising 
a new factory, or making improvements in an older concern, the future 
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STARTING A FACTORY 11 
cleanliness and efficiency depends largely on the interest displayed by 
the management, as judged by the humblest operative, in relation to the 
facilities afforded for his own particular job. 

This explains why well organised red-cross rooms and welfare 
departments are so necessary to the factory.. The welfare supervisor, 
carefully chosen for the work, must have facilities for private consul- 
tations, as must the red-cross personnel. The latter must even be able to 
deal with minor injuries and ailments of males and females separately. 
As regards the facilities to be afforded, managements hold diametrically 
opposing views. Obviously, however, ifa dose of medicine or an aspirin, or 
perhaps half-an-hour’s rest at the right time, prevents an operator being 
absent for a day or two and induces a feeling that the firm is really 
concerned with his or her health, the best policy is not difficult to 


determine. 

The red-cross rooms shoul 
least to a height of about 5ft. an 
painted so as to be washable. There 
precaution against dust collection. 

The equipment to be installed is, of course, dependent upon the 


money available, but if wisely chosen by competent persons, need not be 
excessive in proportion to the returns which can be expected from the 


services rendered. 


d be tiled throughout if possible or at 
d the remainder of the wall surfaces 
should be no corners or ledges, as a 


unfortunate soaking. 


employees keeping hats, overcoats, etc., 1 4 
the shops or offices. It will be found that near clocking-off times, super- 


vision difficulties will be lessened i 
and they should be under the control of proper attendants, to prevent 
pilfering. Separate lock-up containers for each employee are not a 


costly item. 


The reader will already have formed the opinion that the author 


attaches great importance to buildings being designed to give the max- 
mum facilities to the workers so that they can carry out their daily 
tasks under the best possible conditions. This cannot be over-emphasized 
and applies equally to employees in the shops and in the offices and to 
the staff. All workers can generally be relied upon to respond to environ- 
ment in their output. 

Offices should be light, with good 
Buildings should be as large as possi! 
area, and space should not be squandered b: 


heating and ventilating systems. 
ble to provide adequate working 
y the unnecessary provision 
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of individual offices. As with factory floor spaces, elasticity in layout is 
always to be desired, and efficiency as well as overhead expenses are 
greatly affected by careful planning. Attention should be paid to the 
class of work to be undertaken by the staff concerned, and the positions 
of desks, telephones, electric plug points, push bells, indicators and the 
like. 


It must not be overlooked that the cleaning of the offices, usually by 
part-time workers in the evenings or early mornings, isa most important 
operation, and every facility should be provided for its prompt execution, 
with the minimum opportunity for dust collection in places out of reach. 


There is one office, usually well known to the workshop hand, 
which calls for a separate mention, namely the ‘“ Labour & Wages 
Office,” as it is usually termed. Here, those seeking employment 
invariably apply for jobs; through it they obtain admittance; 
and it is the last contact if they are paid off. Attached to the labour 
office there should be a separate room or lobby where applicants can 
wait, sheltered from the weather—waiting invariably seems to be a 
recognised part of the procedure—and, leading from this, a small room 
where private conversation can take place between the applicant and 
interviewer. It is not desirable that even an ordinary “ hand,” perhaps 
of mature age, should be interviewed in full sight and hearing of several 
other people, when wage matters and past history are discussed and 
tecorded, sometimes by a very juvenile clerk. Such points are often 
forgotten, but the first impression of the future employee may have a 
lasting effect on his outlook towards the firm and upon the work that he 
does. 


When he is paid-off, perhaps due to no fault of his own, he may have 
feelings outside the experience of those in control. Why should he 
stand in the queue outside the window or door with a small flap, through 
which he receives his wages due and “cards”? The welfare officer 
should be about—it should be with regret that his services are being 
dispensed with, unless it is a case of misconduct. 


The Canteen 


The canteen is a building which so easily can be “as cheap as 
possible,” and passed over as relatively unimportant because it cannot 
show a direct return on capital. This attitude is exceedingly short- 
sighted. Canteens should compete with any other good class restaurant 
and can be far removed from a financial liability. Fig. 2. shows a 
typical suggested layout. 

In the first place it is advocated that the building although primarily 
designed for accommodating employees comfortably at meal times, 
should be capable of other uses. 

Reference was made earlier to factories being in close proximity to 
the workers’ homes and being “in tune” with the surroundings. The 
canteen has its part to play in this connection, and should be suitable 
for concerts, dances, etc., outside normal working hours. 
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Fig. 2. Typical Canteen Layout 


We have seen vast improvements in factory conditi i 
recent years, but at the same time a decided ree ae ee eee 
ment between labour and management. This is to be regretted and the 
reason is worth consideration. It may primarily be due to the growth of 
very large industrial organisations. 


Men and women, as a whole, lead happier lives in smaller com- 
munities. The dweller in a large city hardly knows his neighbour unless 
he belongs to the same church or club, but in villages an entirely different 
atmosphere prevails. This being so, it is suggested that a smaller com- 
munity, centred round the works, can be of immense value in the lives 
of those connected with it. 


In the large industrial undertakings it is obvious that workers as 
individuals feel farther removed from the “ boss,” and therefore every 
means should be adopted to obviate this impression which often is only 
too apparent. 


In order to approach the relatively smaller communal life which the 
author feels should be fostered, he suggests that the works should be 
“in the community ” through the canteen. The suggested recreation 
ground also can be included in the scheme. 


Management can accomplish much in fostering activities in the 
field of sport, and indoor recreation of various kinds, to cater for the 
widely differing tastes of active participants and spectators alike, 
both during the summer and winter seasons. 


Smaller sections definitely interested in some particular game 
or recreation can usually be relied upon to organise themselves in 
order to satisfy their individual requirements and interests, and each 
section can form a tributary of the main stream represented by the 


“ Sports Association.” 
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Typical sections can be formed as follows :— 


Miniature Rifle shooting Indoor hockey 

Darts teams Skating 

Chess Gardening 

Dramatics Football 

Debating and literary Cricket 

Musical Cycling and motoring 
Table tennis Athletics 


Quite often, arrangements can be made with other bodies, such 
as local authorities, whereby special facilities are afforded in the way 


of reduced fees for the use of,say, a swimming bath or even a golf 
course. 


It is advisable to give consideration to a man’s family ties, and 
advantages can be derived from giving opportunities for wives and 
even children of employees to become members, and be actively 
associated with suitable sections of the Club. 


Such recommendations as these, if adopted, do not necessarily 
mean a large expense to the company. It is merely suggested that 
certain essential facilities should be provided, and the employees 
encouraged to organise their ‘‘ Sports Association,” etc., to the funds 
of which they will usually subscribe liberally through the particular 
sections in which they are mainly interested. 


The management should show genuine interest in all the activities, 
participating as and when possible, and be sufficiently involved to 
foster the correct atmosphere at all times without wishing to control, 
as is obviously necessary during working hours in the factory, but 


in such a way as to give tactful advice and guidance to ensure smooth 
running. 


By such means, the wheels of-industry can be well lubricated, and 
the whole relationship between management and labour lifted to a 
higher plane. 


CHAPTER 2 
THE FACTORY ORGANIZATION 


In the previous chapter an attempt has been made to indicate 
as simply as possible, a few salient points in connection with- the 
layout of factory premises. The majority of people have to work for 
a livelihood, and every possible amenity should be incorporated to 
create interest, enthusiasm and happiness in work, as well as goodwill 
amongst all concerned. At the same time an efficient organization 
must be set up if the business is to be successful, and upon this success 
depends the employment of the community. 


It is not intended to discuss the controversial subject of the 
financial background of the company—whether it should belong to the 
State or private individuals. 
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What is necessary is a carefully developed “ family-tree,’’ on the 
branches of which “are the names of suitable persons who can fully 
justify the positions they hold, and who, together, form the team without 
which no undertaking can be expected to progress. 


Reference has been made previously to the manager or chief 
executive. This term has been used symbolically, for the correct 
title may be one of several—president, chairman, managing director 
or general manager, etc. For our purpose this is of little importance. 
What is obvious is that one person must be, in the fullest sense, “in 
control,” with full-time occupation on the premises and in constant 
personal touch, and it is sufficient to refer to him as the “ manager.” 
Working immediately under his direction are the chief departmental 
executives, from whom radiate the various sections and sub-sections, 
forming the network of what is called the “ organization.” 


The framework of the organization can be greatly influenced by :-— 


1. The type of product with which the factory is concerned. 

2. The size of the undertaking. 

3. The capabilities of persons available for various supervisory 

duties and positions of authority and control. 

In addition, there may easily be several alternative methods of 
arranging the organization “ set-up” without materially affecting the 
efficiency and much may depend on the previous experience and 
opinions of the manager, to say nothing of his actual ability. 


Generally speaking, however, all undertakings of the type under 
consideration require a similar basic structure for their organization, 
and this will be examined. 

Firstly, the manager, through his subordinates, should be 

concerned with :— 

(a) The workpeople.—These must be engaged for the various 
groups of duties to be carried out. They must be given at 
Teast reasonable conditions in which to work, and be supplied 
with the necessary equipment to enable them to perform 
their particular tasks. 

They must be paid on a fair and reasonable basis for their 
output, and measures must be taken to record accurately all 
the necessary data relating to time spent, work accomplished, 
and wages due. 

(b) Materials —Something cannot be produced from nothing and 
therefore to some department or departments must be assigned 
the duty of obtaining the primary materials. These may be 
of the type generally referred to as raw materials, or finished 
parts manufactured elsewhere. The materials required must 
be known, they must be ordered, they must be received, and 
they must be paid for. 

Records must be kept so that once the materials have 
been received into the factory stores, it is known what 
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quantities have been requisitioned for use, and for what 
purpose. The remaining stock must be readily ascertainable 
and balanced against future Tequirements, to permit of 
exercising control over future ordering, etc. 


(c) The work to be accomplished.—This probably affects depart- 
ments concerned with the initial design of the product ; the 
design and manufacture of the requisite jigs and tools: the 
distribution of the work to individuals or groups of individuals, 
together with the necessary data as to how, when, and where 
it should be done; the regulation of the supply of materials 
to the operatives, and the collection of their work when 
finished ; the inspection of the work to ensure that it is correct 
and of approved standard. The appointment of suitable 
Persons to supervise the various sections and sub-sections of 
the organization to deal with these matters, is obviously 
important. 

(d) The commercial aspect.—It is useless to produce unless orders 
are received and there is a market for the goods. In general, 
orders will only be forthcoming if a suitable quotation for 
price and delivery has been submitted to, and accepted by, the 
customer. To do this, it must be possible to estimate costs 
with reasonable accuracy, and these estimates should be 
compared with actual figures during or soon after the com- 
pletion of the work. Estimates of availability of labour, floor 
space, materials and equipment must also be prepared, so that 
a reasonably close estimate can be made of the work that 
can be undertaken. Repeat orders may not depend only 
upon price and delivery estimates, but also on the reliability 
of the product and the consequent satisfaction of the customer. 
A follow-up liaison in the form of a separate sales and service 
department is usually desirable. 

Advertising will probably be necessary to bring the product 
and its qualities to the notice of prospective purchasers. 

(e) Secretarial business.—This covers mainly the legal and financial 
aspect of the undertaking. The Tunning expenses relating to 
heating, lighting, rates and taxes, maintenance, depreciation 
of buildings and plant, salaries, etc., must be carefully watched. 
Accounts must be rendered and invoices paid. The direct 
labour expenditure and material costs in connection with 
contracts in hand must be analysed and studied in conjunction 


with overhead costs. The business cannot exist for long if 
showing a financial loss. 


The above constitute what may be termed the main arteries of the 
system. They should not, however, be allowed to become separate 
water-tight compartments of the organization, each containing a number 
of departments, but as will be explained later, must be combined to 
form a completely interwoven network of sections. These sections 
may, in general, be separate units with a tendency to “ water-tightness ”” 
and often are more efficient if allowed to beso, under correct guidance, 
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while at the same time working to systems and procedures which 
“tie-in ’’ with the over-all scheme of the organization. 

The efficiency of these small sections governs the over-all efficiency 
more than is generally realised. Only too often they are controlled by 
underpaid section leaders, who would be markedly more successful if 
their superiors understood more fully exactly what routine detail 
matters—vitally important ones, and perhaps governing costs more 
than is generally realised—were being attended to. Here it is that the 
numbers of staff can grow without being observed at once. Here it is 
that the cheapest staff, put to work on something relatively unimportant 
but apparently necessary to the business, with no thought to a definite 
period of training, simply will not suffice if efficiency in the whole 
organization is aimed at. 


It is possible to have in control of, say, design and production 
departments the most highly qualified personnel, but should a junior 
be left to type orders to the shops, showing the quantities required, etc., 
can that junior be blamed for inadvertently substituting 10 off for 
1,000 off? He or she often has to copy from almost indecipherable 
pencilled notes, and frequently adequate checking is dispensed with 
on the score of cost. It is essential that the junior should be given 
every opportunity to learn the origin of an order and the subsequent 
stages through which it has to pass in the fulfilment of its purpose. 


It is not sufficient that the training of juniors should be left entirely 
to sub-section or section leaders, who also may be rather youthful, in 
order to achieve a reduced wage bill. A system of periodical personal 
checks should be instituted by departmental heads and even higher 
officials. 


Before attempting to frame the organization structure, the depart- 
ments or sections which appear to have more or less separate functions 
to fulfil will be listed on the basis of the groups previously mentioned. 
They are not necessarily in any fixed priority, nor grouped in any 
particular sequence with reference to the organization frame-work 
which will be finally suggested. They are, however, placed in a sequence 
following approximately the route of a piece of material which is to 
be manufactured into a finished article :— 


. To prepare the initial scheme or conception 

of what is to be manufactured. 

Design drawing office To put the schemes into practical form on 
paper to enable prototype or experimental 
manufacture to proceed. 

Production drawing To re-draw or re-group prototype drawings 
office in a manner suitable for larger production 
batches. 

To keep drawings up-to-date in respect of 
dimensional errors found, etc., or variations 
agreed upon to facilitate production. 


Design .. 
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Methods department . . 
Jig and tool drawing 


office 


Planning department 


Estimating and 
ratefixing 


Buying department 


Stores .. 


To prepare all parts lists, etc., for various 
breakdowns or assemblies and sub-assem- 
blies, so that the various units can be 
suitably controlled against production 
programmes and cost requirements. 

To schedule material requirements for 
economic utilization, and for ordering 
purposes. 

To decide how an article is to be made, and 
prepare process sheets, etc. 

To advise on all tools and equipment 
required. 

To design all jigs and tools required, as 
called for by the methods department, 
and to prepare schedules of materials 
required for them. 

To prepare programmes of production to 
be met by the various manufacturing 
departments, and issue information as to 
when work has to be commenced and 
completed. 

To prepare all shop layouts and statistical 
data regarding plant, jig, and labour loading. 

To control the issue of work to the shops in 
suitable batch quantities and in a sequence 
designed to preserve as far as possible 
“balanced production”? of the various 
components, etc. 

To prepare information as to grade of labour 
to be used for various operations decided 
upon by the methods department, and the 
time to be allowed. 

To prepare information required by the 
quotations department. 


- To receive information regarding all require- 


ments of materials and equipment for the 
various departments, obtain estimates, 
etc. and place orders with suppliers. 


- To receive all materials from outside 


suppliers, check against advice notes and 
notify receipts to all other departments 
concerned. 

To store materials in suitable bays, bins, etc. 
for ready use and in such a manner as to 
prevent damage. 

To control the issue of materials to the 
manufacturing departments in accordance 
with instructions from the planning de- 
partment. 


= 
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Stores records 


Labour and wages 
office 


Quotations 


Sales 


Factory order issue 


Progress 


To receive and act upon information con- 
cerning all despatches to be made. 


. To retain all records of materials in stock, 


and the prices of such materials. 

To provide information for re-ordering items 
when approaching “minimum stock 
levels.” 

To keep all records of applications for em- 
ployment, and receive notification from all 
departments as to staff required: arrange 
interviews for departmental heads, etc. 

To arrange the official signing on of employees 
on behalf of the firm. 

To deal with all official regulations relating 
to employment as laid down by Govern- 
ment Departments, Trade Unions, etc., 
be responsible for the display of in- 
formation on works notice boards, etc. ; 
and notify departmental chiefs. 

To control all records of hours worked by 
employees, the deductions for national 
health and insurance schemes, etc. 

To control the preparation of all wages sheets, 
and wage payments. 


. To collect all information relating to labour 


and material costs, delivery promises, etc. 
and prepare quotations for submission to 
prospective customers. 


. To receive all orders into the firm and in- 


form the necessary departments for action. 
To record despatches against commitments 
and ensure that deficiencies, etc., are 
speedily made good. 
To control official contacts and liaison 
between firm and customers. 


. To issue works orders to the shops for 


manufacture to proceed in accordance 
with instructions from the planning de- 


partment. 


. To control movement of all work in progress 


after raw materials have been issued 
from the stores. 

To retain records of progress of work in 
relation to the programme of requirements 
laid down by the planning department. 

To anticipate shortages of parts and materials 
or any probable failure to meet com- 
mitments, and notify the departmental 
chiefs concerned. 
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Inspection ue 
Costs .. 
Accounts ase 


To issue instructions to stores regarding 
despatches. 


.. To ensure that all materials, etc. received 


are correct to specification. 

To control the standard of workmanship 
during processes of manufacture, and 
guarantee that such standard is maintained 
throughout the sequence of operations. 

To verify that all goods despatched are 
correet to requirements and_ suitably 
packed or crated for transport, etc. 

To check all jigs, tools and templates, etc. 
and ensure that parts manufactured 
therewith are dimensionally correct. 


. To control the recording of all necessary 


manufacturing costs (labour and material) 
and prepare summaries as required by the 
accounts and quotations departments, etc. 

To arrange with the wages department, as 
necessary, the reconciliation of labour costs 
booked to various jobs with wages paid. 

To prepare all data relating to overhead 
charges. 

To analyse all cost summaries during the 
period of manufacture and on the com- 
pletion of jobs, and prepare statements of 
profit and loss as necessary. 

To record all payments of accounts and 
payments received. 

(Usually a cashier or chief accountant deals 
personally with salaries, etc. of higher 
executives.) 


The actual grouping of these departments to form: a structure 
must depend a great deal upon the size of the organisation, as well as 
upon the class of industry with which it is concerned. 


In general, the most desirable grouping for efficiency would 


probably be :— 


DESIGN 


Research and Formulation of Schemes 


Strength and Weight Calculations 
Drawings for Prototype and Experimental Work 


Experimental and Testing Work 
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| _PRopucTION —_| 
| 
| Production Drawing Office | 
7 | 


Amendments to Drawings to facilitate Production 
Re-grouping of Drawings into suitable units for Production 
Preparation of Parts List Summaries 
Material Scheduling 


Grouping of Materials for Ordering 


Methods Department 
I 


How and with what a Part has to be made 
Plant and Equipment Data—Existing and Required 
Jig and Tool Design 
Ratefixing 


I 
| Planning 


Programmes of Production Requirements 
Shop Layouts 
Time Cycle Study and Determination of Batch Quantities 
Machine Tool, Floor Space, and Labour Loading Statistics 


Issue of Work Orders to Shops 


I 
| Works Supervision 


Jig and Tool Manufacture 
Production Manufacture 


Maintenance Departments 


I 
| Progress 


Jigs and Tools 
Manufactured Parts 
Finished Parts Stores 
Pre-selection of Parts for Assembly Stages 


Spares and Service 


22 FACTORY MANAGEMENT AND CONTROL 


| MATERIAL SUPPLIES 


I 
Buying Department 
i 


Raw Materials 


Proprietary Articles 
Plant and Equipment 
Stationery 


Miscellaneous Purchases for Canteen, Welfare, Red Cross, etc. 


Materials Progress 
I 
Stores 
! 


Inwards 


Custody and Control of Internal Issues 
Goods Despatched 
1 
Stores Records 


| 
Stock (Juantities 


| INSPECTION | 
ee 


Materials Received 


COMMERCIAL DEPT. 


l 
| Sales | 
Jigs and Tools 


I 
7 Enquiri 
Manufactured Parts silica 
Goods Despatched Quotations 
Orders Received 
SECRETARIAL 
i Service and Spares 
Correspondence ‘Transport 
Accounts Publicity 
Labour and Wages | 


Works Cost 
Red Cross 1 
Welfare Labour 
Canteen Material 
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Variations of this grouping, to accommodate particular cases, and 
yet at the same time preserve the necessary cellular structure, are shown 
in Fig. 3, 4, 5, 6, and 7. 

Firstly, in Fig. 3, we have an organization structure which is recom- 
mended for a small unit, employing up to a maximum of about 500 
persons (works operatives plus staff). 
fevee] It will be seen that 

here there is no separ- 
ate unit for the 
preparation of pro- 
duction drawings. 
Close liaison with the 
chief planner is then 
essential so that prac- 
tical production re- 
i quirements can be 
' catered for by the 
H ce drawing office. 


WELFARE 

RED CROSS 

CANTEEN 
Ere. 


The proportion of 
shop operatives com- 
—- pared with staff will 
tend to be smaller for 
a small manufacturing 
unit of the size men- 
tioned, and therefore 
the production super- 
intendent will control 
both planning and 
manufacture through 
his two chief 
assistants, the chief 
planner and the works 
superintendent. 

The inspection 
department, regard- 
less of the size of the 

, 
Fig. 3. Organization Structure for a Small Factory a eet re 


trol of the executive responsible for the actual manufacturing 
departments, and this is clearly indicated on all the variations of 
the organization structure given as examples. 

For efficient production control there must be close contact with 
the costing department, if not full control of it, and it is important that 
the latter should function with the prime object of assisting production 
control, recording costs of a type and by a system which will at the same 
time give up-to-date data as required by the chief accountant. Further 
reference, however, will be made to this matter in a later chapter. 


WORKS 
SUPERIN TENOANT 


‘PRODUC TION 
|suPERINT ENOENT| 
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‘ORDER 

fr! oer 
WELFARE CANTEEN 
supeavisor | MANACERESS 


ord 
ACCOUNTANT 


MANUFACTURING i 
eens ‘ 
Ores ' 
SUPERINTENDENT ‘ 
WONTENANCE ‘ 
Lee Ts t 

crite 


tmspecror| | omer 
[ STOREKEEPER 


waveRALs 
ror] {warensacs] 


CHIEF JIG 
rj & wo 
RAUCH TS aN 


; 


SECRETARY }— 


Labour 


CHIEF 
DESICNER 


Fig. 4. Organization Providing for Production and Works Superintendents 
Both Directly Responsible to the Manager 


From Fig. 3 also, it will be observed that the secretary controls the 
commercial and sales section, but this may not be desirable in the case of 
a factory concerned with speculative manufacture, where perhaps much 
depends upon advertisement and service. In such instances a separate 
commercial department will almost certainly be necessary. 

Referring now to Fig. 4, it is envisaged that the works operatives are 
proportionately stronger numerically, and this calls for executives to 
exercise, separately, supervision over the manufacturing departments ; 
therefore production and works superintendents are included, both 
directly responsible to the manager. 

It will be seen that the control of stores has passed to the production 
superintendent, this being due to the fact that a relatively small variety 
of types of raw material has been assumed, which is quickly converted 
into large quantities of finished parts. The progress department should 
preferably exercise supervision over the collection of these parts into 
stores, and it is recommended as a more efficient means of contact, 
Particularly for the despatch of finished goods, that the progress and 
stores should be in the same main group of the organization. 


CHIEF 
TEOINCAL 
ASSISTANT 


to 
Kt 
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CANTEEN 


wanes] 
Fig. 5. Here Additiona 
Responsibilities have bee 
oss e n 


Transferred to the Production 
Manager 


In a sense the same re- 
marks apply to the progress 
department itself, but indi- 
vidual circumstances must 
be the deciding factor 
regarding the apportionment 


a 
eee ' 
MANAGER \ 
L__frropucrion| | of responsibilities as between 
4 the production and works 
Cale 
LH insoecron 


chief executives. 


It will now be assumed 
that a larger organization 
altogether is concerned with 


Lfragoacier| ieee a dog 
MANAGER, METHODS involving the preparation 0 
ieee} aed jn such a form as to 
enable the “ first off" or 
prototype models to be built 

pncouction as quickly as possible, and, 
—— as usually happens in such 
cases, the actual construction 

proceeds concurrently with 

the preparation of these 

ptsiewen| drawings. It is impossible 
fae in these circumstances to 

— expect the drawings to be 
suitable immediately for use 
Errors in dimensions 
e cross referenced to 


DRAUCHTSMAN 


for moderate or large scale production purposes. 
must be expected and found. Mating parts must b 
each other and to jigs and templates, since the original limits allowed will 
probably not guarantee interchangeability for assembly. Many such 
factors, as will be explained later, demand a special drawing office for the 
prototype and experimental work, together with, as shown in Fig. 5, an 
entirely separate drawing office, under the control of the production 
chief, the function of which is to “ productionise ” the original drawings. 
This separation of drawing office control, is a very controversial subject, 
and will be left at this juncture for further consideration in the appro- 
priate chapter. 


However, proceeding with the organi: 
it will be seen that the greater expanse 


zation chart shown in Fig. 5, 
of the production manager’s 
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-—Tter’ Fig. 6. Enlargement of the 
Supplies Department has 
SECRETARY cree 


Necessitated the Appointment 


CHEF of a Supplies Manager 
sctourrane ae | 


supervisory field, entails a 
car 
stonexeeren 


larger number of senior 
departmental heads respon- 


SUPPLIES — sible to him. In particular 
MANAGER it will be observed that the 
omer creation of a separate 
procness “supplies” section _ has 
resulted in the transference 
of the actual purchasing of 
eoecees materials, etc. away from 
“hee the secretarial group. The 
g increased status of the 
z Barer methods engineer will also be 
E Pe i noted—this will be necessary 
iaingmance since the chief planner will 
have a correspondingly im- 
cer enor portant task to supervise 
INSPECTOR — 


the factory layouts, shop and 
plant loading, and the actual 


caer placing of the orders for 
omauchT stan manufacture in correct 
= sequence and quantities. 
PRobuETiON — This general sirup will 
METHODS tale cover organizations havin, 
eel [ase] a total peeunel strength a 
[enemero. | 2,000 upwards, _but depen- 
lomaucurstaaet dent upon various factors 
previously mentioned con- 
cerning types of product 
SRE manufactured, etc. will 
oie require to be modified as 
Laem shown in Fig. 6 and 7 accord- 


ASSISTANT 


ing to circumstances. 


In Fig. 6, the supplies department has been enlarged sufficiently to 
warrant the supplies manager being a separate senior executive. Al- 
though this is not actually indicated, the factory may be concerned with 
the fabrication of assemblies, etc. from parts which are sub-contracted 
to other firms. The placing of sub-contract orders and the supply of 
materials for them, etc. may become a job of such proportions as to 
necessitate a sub-contracts manager, who should, however, be within the 
supplies manager’s group. 
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ee Fig. 7. An Organization 
(stcneTany = -—(iwce| Structure Including a Com” 
ACCOUNTANT mercial Manager. 
CHEF 
pore titel Fig. 7, indicates an 
saver } i cnr organization structure in 
1 |sronexeerea| ae 
== i which it has been found 
onuencim. ! necessary to include a com- 
ManaceR pusucity H mercial manager. This 
ceormons ast particular group, as diagram- 
a matically portrayed, may 
Sere not, however, suit all require- 
fect] ments, and therefore the 
sess] possibility of a compromise 
TEA TOOL should be © investigated, 
MANUFACTURE particularly in connection 
§ ae with the supplies department 
z PeoreeR as shown in Fig. 6. 
wOnEe = Summarising, it is sug- 
wanacer CHEF oF : 
WRINTENANCE paccesss| gested that, in general, 
oepanrwen's small or medium manufac- 
pect ues i its may best b 
InsPECTOR GuRIIGUAING issues turing units may st be 
eee organized as indicated in Fig. 
es] 3, 4 and 5, while large 
organizations, and groups of 
poe} —1_[rrocramwes] units, require supervision 
and allocation of depart- 
rf a (Se) ; 
Panaces. thcmeen eatizen| mental control along thelines 
<= aa of Fig. 6 and 7. 
saooucrion | wearox | = Tt is important that 
throughout the organization, 
the departmental chiefs, 
caer whether they be of high or 
rg aa only intermediate status, 
— must be active “ workers ” 


and not merely “static 
figureheads.” They must, 
individually, have a clear and concise knowledge of the detail work to be 
done in their departments, and engage the minimum of staff for the 
efficient execution of this work. 

The building up of a top-heavy office structure is not only a wasteful 
burden on the overhead costs, but its repercussions pass too quickly 
through the shops to the manual operatives. 

The departmental head who knows his job and gets out of his staff a 
good day’s work for a fair day’s pay, will know when an increase in staff 
is really necessary as an alternative to systematic overtime for those 
already engaged, which is always to be avoided as most undesirable. 
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CHAPTER 3 
THE ORGANIZATION AT WORK 


In this chapter some of the more important points in connection 
with the actual functioning of departments will be discussed, with 
typical examples of the paper work which may be necessary. 

The arrangements for paper work should not be dealt with lightly, 
as duplication of records can so easily result, necessitating the employ- 
ment of additional staff. It is not uncommon to find that insufficient 
elasticity has been allowed in a system and the relevant paper work, so 
that the system is being continued in its old form when modifications 
would be advantageous, simply because large stocks of forms, etc. are in 
existence and not suitable for adaptation. 

It should also be noted that not infrequently new or modified 
systems can be introduced, without ensuring that the old system is 
entirely displaced. This causes inefficiency in many establishments of 
long standing, and has at times been the sole reason for the chaotic state 
of records sometimes found to exist. 

A system should always be built up from first principles with due 
regard to requirements, and be as simple as possible. It is always a good 
plan to employ temporary paper work at first, by designing the requisite 
forms, etc. so that typed masters can be prepared and copies run off as 
required with an ordinary duplicating machine. There are several 
varieties of such machines, which could be Tecommended, and a factory 
organization of any size will find one almost indispensable, i 

Such a procedure allows the system to be tried out at very little 
cost, and alterations found necessary can be quickly introduced. There 
should be no haste to “ go to print ’” with the final forms—this should be 
left until ample time has elapsed for proving and establishing what is best. 

Despite the reference in the previous chapter to the " water-tight- 
ness "’ of certain departments, it would be unwise to allow all depart- 
mental heads to institute forms, etc. as and when they think fit. A 
procedure should be established whereby any suggested new form 
should be put forward as a proposal to a committee of the higher execu- 
tives, or a committee delegated by them, representative of all main 
departments, so that a degree of standardisation may be achieved. This 
committee should consider the use to which the form is to be put, and 
should have the authority to reject it if it is considered unnecessary, or, 
ifit is proposed that it should be amended in any way, refer the matter 
back to the department of origin. When finally approved, the form 
should be accorded a reference number, from some central register. 
Every department should maintain up-to-date, a file of all sample forms 
used by the various departments, with a descriptive note attached 
regarding the use of each. 

Care should always be taken to have record cards of the same size 
as far as possible, even if it entails an apparent wastage in certain 
instances. Inter-departmental memorandum forms should also be 
standardized. 
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Reference has been made previously to the layout of the factory, so 
that the processing of the materials during the various stages of manu- 
facture follows a progressive “ flow.” This principle must be applied 
also to offices, and is equally important if anything like a reasonable 
degree of efficiency is to be attained. Due regard must be paid to the 
processing of the paper-work through an office, and the tables and desks, 
etc. positioned accordingly. 

While on this subject, there are one or two interesting points which 
are worthy of consideration, and which are only too often, perhaps, 
regarded as so trivial that they are neglected entirely. 

Consider, say, an office concerned with the issue of manufacturing 
orders to the departments in the factory. There may be a contract on 
hand for a number of large components, each comprising, perhaps, several 
thousand sub-assemblies and details. The details will have to be made in 
batches of varying sizes according to capacities of labour and plant. 
Sub-assemblies built up from these details will be required at different 
stages during the full time-cycle of manufacture for a complete major 
component. 

‘All this information will be calculated by the methods and planning 
departments, and supplied to the order issue department in the form of 
an issue schedule, which will indicate when, and in what sized batches, 
the work must be commenced, so that all the parts will be available at 
the time required. The issue department must ensure that the necessary 
orders, together with all the other relevant documents—process sheets 
giving operations to be performed and times allowed, jigs and tools 
required, material requisitions, drawings, etc.—are sent to the appro- 
priate manufacturing centre by the time required. These documents are 
only mentioned by way of example, and must not be interpreted as 
covering the actual paper-work one would collect together in the issue 
department—this will be discussed later in connection with the best 
policies to be adopted. 

The issue department, however, will be receiving information from 
other offices, collecting it into groups, and entering the necessary data on 
appropriate order forms, etc. and will be responsible for issuing it to the 
stores and shops so that manufacture can commence. 

It will be necessary therefore to have first of all an inwards record 
section, followed by various sections of the office through which the 
information flows, and the documents to be issued are compiled and 
converge on the actual issue section. Here, a further record system must 
be established, so that it can be ascertained quickly when and where the 
orders have gone. 

The personnel connected with the various operations in the office 
should be suitably positioned so that the documents proceed in correct 
sequence to the despatch point. Desks should be in neat and orderly rows, 
and it is always advisable for all persons to face in the same direction, 
with the one in charge behind them all and therefore not in full view of 
the office when his superiors visit him, etc. 
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When large open offices are available, accommodating several 
departments, each must be lined up to conform to a carefully laid out 
plan, and a suitable notice board should be displayed prominently to 
indicate each department. Where section leaders, etc. are not supplied 
with private offices, and this should always be the rule whenever 
possible, a small indicator should be attached to the desk of each, stating 
name and position. This is very helpful in any organization, not only to 
ensure that persons from other departments know who is in charge of a 
section, but especially for the benefit of visitors from outside firms who 
are otherwise often not sure to whom they happen to be speaking, nor 
how to spell the name of the person with whom they may have to com- 
municate later, unless they ask for such information. 

Private office doors should alway: 
position, for similar reasons. 


Wherever possible, typists’ pools should be arranged 
tends to reduce the number employed, but also enables 
be suitably partitioned off from the remainder of the 
are thus relieved from distracting noise. Another interesting outcome of 
a typists’ pool, is that the number of unnecessary memoranda between 
persons in the same office block is reduced. It is surprising, when making 
an investigation into office efficiencies, how often one can find a person 
dictating short notes to his typist, to send to another person only a few 
desks away. Even if a record of the information given is necessary, it 
would often be more economical to write the communication by hand in 
a duplicate “ memo ” book. 


Tn conjunction with the typists’ pools also, it is important to establish 
throughout the various offices a standard coding system for letter 


references, and as far as possible, similar schemes for filing correspon- 
dence, etc. 


s indicate the occupier’s name and 


as this not only 
typing rooms to 
office staffs who 


No general rules can be given for the actual codes, etc., since much 
will depend upon the type of organisation and the subject matters 
dealt with, but it will be obvious that, as references are used for iden- 
tification of replies received, they must indicate :— 

(a2) Department of origin. 

(b) Person who dictated the communication. 

(c) Subject matter. 

(d) Sequence number of correspondence. 

(e) Person who typed the letter. 


As an example a reference representing the above could be :— 
P/AJ/S23/528/EM where say:— 

P represents planning department. 

AJ are the initials of the section leader. 

$23 is the code number of the subject matter, used also in the 
filing system. 

528 is the sequence number in the general file. 

EM are the initials of the typist. 
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It is always advantageous to have a general file containing a copy of 
every letter and memorandum in numerical order, irrespective of subject, 
for quick reference within the office, especially when it is difficult to 
decide in which file to retain the copy. This is sometimes the case when 
a letter deals with several aspects of a subject. 


Incidentally the “ numerical file’? copy should always indicate 
where the ‘ proper ” copy is filed, and when replies are received and 
filed, the appropriate information shoutd be recorded on the numerical 
file copy also. 


Filing systems, again, will depend on the type of work and subject, 
etc., but in order to allow elasticity, a good generalrule is to file according 
to subject, and sub-divide as required. Thus, in the example just quoted, 
$93 indicates the subject, and the files could be arranged :— 

$23/A/1 

$23/A/2 

$23/B/1 
etc. 

At any time an additional file on sub-section A could be inserted in 
its right place without interfering in any way with the sequence of the 
files. Each filing cabinet must, of course, have anindex sheet attached, 
showing each file number and its subject, so that a particular file can be 
detected easily. Files which are used by a number of people in what 
might be termed a common office, should be in the control of one person 
only, who should be responsible for the care and general tidiness of the 
documents, etc., and who should receive a signature from the person 
wishing to withdraw a file for use. 

The general rules therefore, for efficient office organisation, can be 
surnmarised as :— 

(a) A planned layout for location of personnel to allow for a flow of 

work through the various stages. 

(b) General tidiness—regular rows of desks, avoidance of indis- 
criminate location of racks and filing cabinets, etc. 

(c) Grouping of persons performing similar duties such as typists 
and general clerks. 

(@) Avoidance of too many private offices. 

(e) Adoption of large offices to accommodate staffs of several 
departments as far as possible, even if temporary glass par- 
titions are used between the departments. This allows for 
easy re-arrangement, if necessary, should a change of pro- 
gramme cause some departments to decrease in size while 
others increase. 

(f) Standardisation of reference codes for correspondence and 
filing systems, etc., as much as possible. 

(g) Prevention of unnecessary circulation of internal departmental 
memoranda, etc., with resultant wastage of paper and accu- 
mulation of unimportant copies in files. 
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Next, some typical examples of the Paper work which might be 
regarded as being of general application will be considered. As mentioned 
in the opening pages, the object of this book is partly to be of guidance to 
the “ probationer executive and he must use his own initiative in 
developing, from general Principles, systems to meet the particular 
circumstances with which he is confronted. 


The examples which are discussed are not necessarily grouped 
departmentally, as this would be difficult in view of the inevitable 
variations in the departments. These, as Previously explained, depend 
upon the size of the organization and many other factors. More specific 
forms will be considered later when dealing with production control, etc, 


Time Card—Fig. 8 


It is essential, of course, to record the 
times of operatives entering and leaving 
the factory, for the making up of wage 
[ | sheets. The usual practice is to allocate a 
card bearing a number to each individual 
which he or she takes from a rack when 
passing through the clocking station at the 
factory entrance, inserts ina clock-operated 
machine which automatically stamps the 
time in the appropriate space, and then 
deposits in another tack. This system is 
quick and casy to organise, and the time 
clerks can collect the cards during the day, 
note the information they require, and leave 
them in readiness for the Operatives when 
stopping work. Fig. 8 shows a typical 
card used for the purpose. At the end of 
the week it is used to record the summary 
of wages due, and if it is handed to the 
individual a few hours before wages are 
£ + «| paid, he or she can see exactly what is to 
be received and sign asa receipt, giving up 
the card in exchange for the pay envelope. 
There are other systems in operation, 
such as the Picking up of numbered 
metal or wooden discs from suitably 
arranged trays in a“ muster-station,” and 
depositing them in similar trays in the 
various shops or departments. In this 
way, by closing the trays at fixed 
times of commencing work, it can be 
Teadily determined” which operatives 
have not arrived on time. 
= Such persons are only allowed to take 
Pe: Reeden — their dace after fixed intervals of say 
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OVERTIME 
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TOTAL 


DEDUCTIONS 
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quarter-of-an-hour. The disc is 

used when leaving work on pay 

days, as a receipt for the wage 

Titeccnccineaoe soe orer packet, in the same way as the 
signed time card. 


serianion vs wtater ot FoR suwoRNY 1 The time card system is 
ccsimeiee Sonnac? Gee more favoured in these days, 

but the disc system is a 
better control, ensuring that 
the operatives arrive at their 
place of work at the correct 
starting time. -Although a 
person has clocked on satis- 
factorily at the factory 
entrance, it may be possible for 
some time to elapse before he 
or she actually arrives on 


ORDER REQUEST FORM semrat NO, 


REASON FOR AOPLICATION 


iment goxs the job. The discs afford a 
AepRouwaTe DELIVERY DAT a. ae : 
€ oftivery pare control in this respect in so far 


as the traysin which they are 
deposited by the workers can 
be closed by a time-keeper at 


sicnatuae_ 


APPROVEO.- 


a ve] sos vo [ovrmsuen [Jeet] the appointed time, and discs 
cae (aes bees eee not deposited then indicate late 
ee Dare - - arrivals. The time cardsystem 


Fig. 9. A Typical Order Request Form canmeet this requirement if the 
clocks are situated in the departments, but whereas these require to be 
fixed structures, the disc trays can rest on temporary trestles, and be 
removed easily out of the way during working hours. 


Order Request Form—Fig. ? 

This form is referred to, not only for the specific purpose which will 
be mentioned, but in order to emphasize the necessity for standardizing 
methods in all departments which have sometimes to deal with similar 
matters. All departments, whether in the shops or offices, will require at 
times certain items of plant or equipment which do not normally come 
within the “ in-stock ” category, and the departmental chiefs concerned 
should have a regulated procedure whereby their requests may be dealt 
with promptly. It is therefore desirable to have a standard request form 
in operation, with a recognised channel through which the application 
receives attention, is approved or disapproved by the management, and 
orders are placed. A typical form is shown in Fig. 9. 

These forms should preferably be in duplicate books, so that when 
they reach the purchase department, one copy can be detached for reten- 
tion, and the book returned to the departmental head concerned, who is 
then able to see that his application has been successful, and the order 
placed. It is advisable to relate the Order No. to the Serial No. of the 
application, to facilitate the procedure for notification by the stores 


when the goods are received. 
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GOODS INWARDS NOTE OATE _ 


vice | OUR 
DESCRIPTION louantity| SUPPLIER howe one 


Fig. 10. Goods Inwards Note 


Goods Inwards Note—Fig. 10 


Systems by which stores notify the departments concerned that 
goods have arrived, vary considerably. It will be apparent, however, 
that in any efficient organization the notification must be officially com- 
Municated in writing, and not done verbally. Delays must be avoided, 
and attention is therefore necessary to ensure that goods are unpacked 
promptly, checked and correctly entered as received. 


In some factories, all goods, regardless of class, are entered on a 
goods inwards sheet in the order of unpacking and checking, and a 
number of copies are circulated so that departments can record those 
with which they are directly concerned. In some cases this is the better 
policy to adopt, but only prevailing circumstances can decide whether 
it is preferable to the use of goods inwards notes graded to suit different 
classes of materials and other goods, so that with the use of a colour 
scheme for the sheets, fewer copies need be circulated. The latter system 
places more reponsibility on the stores inwards personnel, and unless well 
organized, can result in delays in notification. 


Stock Record Card—Fig. II 


The up-to-date recording of stock is of the utmost importance in 
any manufacturing organization, yet it would appear, in practice, to be 
one of the most difficult things to achieve with accuracy. 


This is due undoubtedly to such causes as errors in counting or 


measuring physical quantities, clerical mistakes, and unexplained losses 
in shops and stores, etc. 
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Assuming, however, that all possible precautions are taken within 
the organization to achieve accuracy and efficiency, the type of record 
card must be such as to provide information concerning the receipts and 
issues of materials, and the corresponding balance in stock. At the same 
time, it is essential to show clearly, the quantities yet to be delivered on 
outstanding orders. On many types of record cards in use, this is not 
readily apparent, especially when, as often happens, a supplier may 
commence delivery against one order before he has fulfilled all his com- 
mitments on a previous order. In Fig. 11, an arrangement of the receipts 
columns has been made, so that quantities received can be shown against 
separate orders. 


STOCK RECORD MATERIAL 
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Fig. Il. The Stock Record Card 


Similarly, although not indicated in Fig. 11, it may be desirable to 
record issues to the shops against various job numbers, with an “ appro- 
priation balance” column, so that a reliable guide is provided for the 
placing of new orders, by indicating for which jobs the stock plus 
receipts due will be appropriated, and the corresponding quantities. 


It will also be observed in Fig. 11 that arrangements have been made 
for recording an adjusted price figure with each order. Opinions differ 
as to the best method of pricing materials when variations occur, and 
while in some cases it may suffice to work on the latest ruling price, 
this might react most unfavourably on the company in other instances. 


If, however, the stock records are maintained efficiently, there 
should be little difficulty in calculating the average price in the 
following manner :— 

Assume that 100 feet of a certain class of bar material was pur- 
chased at 1/— per foot, but that after 60 feet have been issued 
for manufacturing purposes, a further order is placed on the supplier 
for 160 feet, the price in the meantime having risen to 1/3 per foot. 
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Immediately the first consignment of the second order is received, 
the current price is adjusted as follows :— 


Stock -. 40 ft. at 1/-per ft. = 40/- 
Onorder .. 160ft.at1/3 ,, ,, = 200/- 
Value of 200 ft. = 240/- 

Average = 1-2/- per ft. 


It has been assumed, in the example that the 40 feet was still in 
stock, when the first consignment arrived against the second order. 
If, however, between the placing of the order and receipt of material 
commencing, further issues had taken place, the new stock figure at 
the time of actual receipt against the second order, would have been 


used in the calculation. 


SERIAL No. 
JOB CARD 
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PRIORITY |BATCH | No. |SECTION 
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WEEK No. ie DRCLNG. 
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w/e | RATE | OPERATOR 
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RECTIFIED TAKEN : 
| No. P HRS. | 
SCRAPPED SAVED | | 
| INSPECTOR 


No. RECEIVED 
IN STORE. = 82 = oy 


SIGNATURE 


Fig. 12. Job Card for Recording 
Time and Cost of Work 


Finally, the layout of the card shown 
in Fig. 11 may be modified to suit par- 
ticular cases depending upon the relative 
number of anticipated entries for re- 
ceipts and issues respectively, and the 
back of the card can also be used in the 
interests of economy. 


Job Card—Fig 12 


This is referred to here only because 
it is desired to point out the necessity 
for recording the time taken and cost 
for a certain amount of work to be 
accomplished. The actual form on 
which this time and cost is best 
recorded will be considered when 
production and cost control are 
discussed, and the systemadopted may 
possibly necessitate alteration in the 
design of the job card. The type shown 
in Fig. 12 is suitable for use when the 
operators clock themselves on and off 
jobs, a system which is in common 
use. The card has a dual purpose in 
so far as it accompanies the completed 
work into the inspection departments, 
and thence into the finished parts 
stores. 

When the manufactured parts are 
in stores, the card is duly signed and 
forwarded to the cost office, enabling 
costs to be recorded and bonus 
calculations made, so that the wages 
department can be notified as to 
amounts to be paid to the operatives. 
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Stores Requisition—Fig. 13 


Whereas raw materials and finished parts for manufacturing 
operations should be drawn on appropriate requisitions, it is also 
important to control the issue of miscellaneous items of equipment 
which are consumable and which affect overhead costs, as distinct 
from direct material costs,on contracts in hand. Each department 
should have its code number, and the class of item required should also 

be coded so that costs 


SORES REUNION | seat Ne can be posted under the 
| correct heading. 
NO) ee enero yee STORES f 1 
The type of genera 
SUNT | DESERIPTION Nit east om coarle pee] Heaeesttac stort, 42 
Pes Ost cove | 13 is suitable for this 
purpose, and could be 
used for obtaining from 
stores such items as 
| | | | cleaning rags, brushes, 
| | files, hammers, — sta- 
tionery, electric light 
| | bulbs, etc. 
| 
| | 
DEPT. ‘DEPT. CODE “TSIGNATURE Fig. 13. Requisition Form 
él for Obtaining Miscel- 
ISSUED |gostep |POSTED laneous Consumable 
| by Equipment from Stores 


Internal Memorandum—Fig. 14 


Previous reference has been made to the unnecessary written 
communications which often pass between small sections of staff, and 
even between members of the same section of an office. If a certain 
item of information is required, and it is advisable to have it recorded, 
a “reply memorandum ”’ of the type indicated in Fig. 14 is suggested. 
It is then unne- 
cessary for the INTERNAL MEMORANDUM 
person replying to 
retain a  COpy, | rrom_ 
except in special | oce:__ 
circumstances, and 
when the matter is 
of sufficient impor- 
tance to warrant 
it. 

Fig. 14, Reply 
Memorandum Form 
for Internal Com- 
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munications 
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PLANT RECORD | PLANT NOL 
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Fig. I5. Plant 
Record Form Show- 
ing Repair Costs 


DATE 


Plant Record—Fig. I5 


Each item of plant involving capital expenditure should be suitably 
recorded, with sufficient data to enable the plant engineer to examine 
the periodic repair costs, and determine whether or not it would be 
more economical to purchase replacement machinery. At the same 
time, this record, as shown in Fig. 15, should be used for computing the 
valuation of plant, at the end of each financial year. 


Wage Increase Sheet—Fig. 16 


Whilst adhering to the principle ‘hat fixed ranges of wages should 
be agreed upon for each classification of work, especially amongst office 
staffs, it should, nevertheless, be a rule that all increases in pay are 
properly recorded and approved. A sample form is shown in Fig. 16, 
which should be suitably filed for reference in conjunction with the 
employee’s record cards in the possession of the labour and wages 
departments. 


The foregoing examples of paper-work do not, of course, cover 
anything like all that will be necessary in an organization, but have 
been chosen more or less at random, as examples to illustrate the variety 
that can be anticipated as being required At the same time it has been 
shown how necessary it is to design the various documents and record 
cards, etc., with due consideration as to how one section or department 
must work in with another. It is when separate departments begin to 
arrange for their own paper-work without the necessary consideration 
as to what is used elsewhere in the establishment, that efficiency declines 
and therefore earlier remarks to the effect that submission should be 
made to and approval given by a committee, should be borne in mind. 
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WAGE INCREASE SHEET. 
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Fig. 16. Wage Increase Sheet for Employee 


CHAPTER 4 
PREPARING FOR PRODUCTION 


The degree of efficiency of the organization in manufacturing the 
required product or products in the stipulated time, in the correct 
balanced quantities of details and sub-assemblies, and at the appro- 
priate prices, etc., depends entirely on the initial planning. Such 
planning must not be exclusively concerned with actual methods of 
manufacture, with an ever-open eye to decreasing the amount of money 
allowed to an operator in the shops for a certain job. Overhead 
expenses are just as important in determining the selling price, and in 
order to reduce the latter to a minimum, it must not be taken for 
granted that the wage packets of operatives producing the goods must 
also be as low as possible. This is a false idea discarded long ago by 
many reputable firms who have realised that initial planning of a job 


is the key to the situation. 
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Previous reference has been made to the modification of the 
design drawings to suit manufacturing methods as requested by the 
production departments. When this has been done, the first step is to 
Prepare a parts list, which forms the basis for all sections of the 
organization, whether they are concerned with the actual manufacture 
or the necessary records for progressing and costing, etc. 


The basic parts list should be compiled in the form of a “ break- 
down,” corresponding to the breakdown of the component being 


manufactured, into assemblies, sub-assemblies and details, as shown 
in Fig. 17. 


The form of presentation shown in Fig. 17 has been determined 
after experience with many schemes, and its salient points should be 
fully grasped so that its development for use, which will be explained 
later, can be fully appreciated. 


In the example, it is supposed that a component C1 is composed 
of two major assemblies Al and A2. Assembly Al is made up of 
sub-assemblies SA1 and SA2, together with details D1, D2 and D3. One 
assembly Al is used for each component Cl, and the number of the 
details D1, D2, and D3 is shown as 1, 3, and 1 respectively. 


Each sub-assembly 
SA1_ is comprised of 
details :— 
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It will be noticed 
however, that there are 
two of these sub-assem- 
blies SA1 for each major 
assembly Al. In the 
same way details re- 
quired for cach sub- 
assembly SA2 are 
indicated, and there is 
one of these  sub- 
assemblies to each 
major assembly Al. 
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Fig. 17. Basic Parts List 

Showing Grouping of 

Details in Assemblies and 
Sub-Assemblies 
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It is also shown that there are two major assemblies A2 for each 
component Cl, and each major assembly A2 calls for one sub-assembly 
SA1 and three sub-assemblies SA3. The number of details for each 
of these sub-assemblies is indicated. 

It will be seen, therefore, that for each component Cl there will 


1 off major assembly Al 
2 


2» ” » A2 

4 ,, sub-assembly SA] (a) 

1 ,, 33 SA2 

By 53 SA3 

3, detail D1 (0) 

10 |, 7 D4 (c) 

16 ,, . Di (4) 

18 D16 (e) etc., etc. 


(a) two for assembly Al and one for each of the assemblies A2. 

(b) one for assembly Al and one for each of the assemblies A2. 

(c) two for each of the two sub-assemblies SA1l used in assembly 
Al ++ two for the sub-assembly SA2 used in assembly Al, 
+ two for each of the two sub-assemblies SA1 required for the 
two assemblies A2. 

(@) four for each of the sub-assemblies SA1, of which there are two 
in assembly Al, and one in each of the two assemblies A2. 

(e) three for each of the three sub-assemblies SA3 for each assembly 
AQ. 

This nethod of presenting the 


to be manufactured in its constituent part 
as it can be uscd for the compilation of a record of rate-fixed times 
or ptices allowed, material quantities and costs, the progress of jig 
and tool manufacture, etc., in the early days of a contract, and can 
assist in the estimating of price quotations for future anticipated orders. 

This system may also suggest itself in certain cases for ‘‘ spare 
parts” lists, complete with prices. 

It is necessary to prepare, at the same time, a suitable index in 
which each part number is placed in numerical order, and against it 
are shown the page or pages of the “ breakdown.” 


“ breakdown ” of a component 
s, is especially recommended 


Material Summary 

The ordering of material often has to be done before it is possible 
to make an accurate calculation of the quantities necessary. In such 
cases, past experience may influence the placing of initial bulk orders, 
which will be balanced against calculated final total requirements at a 
later stage of the contract. 

It will, however, be necessary to order the requisite quantity of 
material, taking into account allowances for scrap, etc., and a summary 
must therefore be prepared, classified into specifications, sizes, dia- 


meters and gauges. 


42 FACTORY MANAGEMENT AND CONTROL 


Planners are responsible for determining the sizes of material 
Tequired according to the method of manufacture decided upon, and the 
design staff must indicate specification and gauge thickness, etc., 
where strength and weight factors are concerned. 


The necessary information is co-related to the part numbers of 
the items to be manufactured, and a summary sheet of material 
required is prepared for forwarding to the purchasing department. 


The following method was adopted very successfully by one com- 
pany and showed a great saving in the time and clerical labour necessary 
for preparing the material summaries in connection with large numbers 
of different types of detail fittings manufactured from sheet material. 
This sheet material could be purchased in standard sizes such as: 
6 ft. by 2 ft.; 6 ft. by 3 ft.; 6 ft. by 4 ft.; 8 ft. by 4 ft., and so on. 
For each size of sheet there were available various thicknesses such 
as 16 SWG., 18 SWG., 20 SWG., 22 SWG. 


Each drawing, when received from the drawing office, indicated 
the specification and gauge of material and the planners added the 
size of sheet required. 


The material summary clerks prepared their summaries by the 


use of ordinary sectional paper, without doing any calculations, as 
follows :— 


A clerk had on his desk a series of sheets of sectional paper as 
shown in Fig. 18. 

Each drawing gave the necessary information for rapidly determin- 
ing the sheet material required for a component consisting of a number 
of details, and when looking at the drawings, the clerk would see :— 

Drg. No. No. per Component. Material. 

Dl vx 2 


2 .. Specn. A—9” x 6” x 18G. 
D2... 4 Ae »  B—2'-0" x 1°38" x 20G. 
D3... 1 a »  A—3’-0" x 2°2" x 18G, 
D4. 12 , A—3'0" x 8h” x 20G. 


The clerk was instructed not to fit parts together carefully as if 
doing a jig-saw puzzle, and quickly compiled a set of graphical sheets 
which summarised the quantity of material in gauges and sizes for a 
complete component. It was then a simple matter to calculate the 
order to be placed according to the number of components covered 
by the contract. 

It was also possible at a later date to summarise information 
in such a form that the “ cutting section’ in the stores knew from 
what size sheet to cut the material for any detail, when the requisition 
was presented. 


The sizes were not marked out accurately on the graph paper, 
but were sketched in free-hand ; nevertheless, good results were ob- 
tained and less trouble was experienced towards the end of a contract, 
due to the stores cutting into say an 8 ft. x 4 ft. sheet when two 6 ft. 


x 2 ft. sheets would have sufficed, with a consequent shortage of the 
larger sheets later on. 
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Fig. 18. Sectional Paper Sheets Used to Prepare Material Summaries 


Planning for Manufacture 


The method to be adopted for manufacturing the product is per- 
haps the most important factor of all, as ill-conceived ideas at the 
beginning may result in the whole productive unit of the organization 
being regarded as inefficient. Very often the shops are blamed at a 
later date, and foremen and workers alike subjected to complaints 
from the “ higher-ups,” simply because the planning departments 
were really at fault in the beginning. For this reason, it cannot be 
over-emphasized how important it is for the shop supervisors, and even 
individual workers at the bench, if necessary, to be brought into 
discussions regarding methods of manufacture. 


It often happens that one can find a product being produced in 
a rather inefficient manner, solely because the original planning was 
not all that could be desired, and once production had started it would 
have meant a temporary stoppage 17 deliveries if alternative methods 


of manufacture had been introduced. 
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Obviously no specific details for planning methods of manu- 

facture can be discussed here, as these depend on the particular type 
of product with which the executive and his factory are concerned. 
Nevertheless it is recommended as a general rule, that the major final 
assembly of the component should receive the first and most con- 
centrated attention, leaving until later the actual methods of assembling 
sub-units, and the manufacture of the details, 
_ Sometimes one may find planning staffs spending valuable time 
in the initial stages, deciding methods and designing tools for the 
manufacture of details, much of which is wasted, due to human errors 
and the accumulation of necessary tolerances which must be allowed 
in the shops. This results in trouble when the assembling of details 
commences, and parts will not mate together, or sub-assemblies will 
not fit into the final assembly jigs for the component. 

Where a number of similar assembly jigs are necessary to give 
the required output of components, reference gauges are essential, so 
that at any time check tests can be made to find out whether distortion 
has occurred in any of the jigs. Another wise precaution is to fit a 
component made in the first jig, into the second and subsequent jigs, 
etc., before the latter are used for production. In addition, the first 
components from No. 2 and 3 jigs should be tried in jig No. 1 as a 
cross check, and so on. As the job proceeds, further attention can be 
Paid to producing details from press tools, instead of by hand methods, 
and additional assemblies of sub-units, which will assist in increasing 
output and reducing cost. 

Master templates should always be retained for detail parts, pre- 
ferably made from the first set of details which was assembled together 
satisfactorily. Holes in jigs and templates for mating parts should be 
drilled in conjunction with or from the same master template. If they are 
separately marked out, more skilled operators’ time is absorbed and 
even so the accuracy in ‘‘ marking-out ’’ may not be sufficient to ensure 
complete “ mating ” of the details. 

In Chapter 2 reference was made to the probable advisability in 
certain cases of separating the drawing office into two sections, one 
exclusively concerned with the preparation of drawings to enable a proto- 
type component to be made, and the other with the preparation of a set 
of production drawings. This suggestion is put forward because invariably 
the prototype article must be manufactured as quickly as possible in 
order to prove the “‘ type” and therefore entirely different methods of 
production for the constituent parts will probably be used. For instance, 
small fittings will be hand-made instead of using press tools, or items will 
be manufactured from bar material instead of the castings which will 
later be employed for production quantities. 

During recent times much progress has been made with what is 
known as lofting and layout reproduction, and systems based on the 
lithographic process lend themselves to the incorporation of the pro- 
duction draughtsmen into a full-scale layout department, which must of 
course be under the control of the chief production executive. Such a 


PREPARING FOR PRODUCTION 45 
ates the necessity for the preparation of many small 
apes can be drawn out to full size on the lofting 
either on template materials or on the actual 
facture of the parts, without having to 


department elimin 
scale drawings, and sh 
tables and reproduced 
materials to be used in the manu 
be re-developed in the shops. 

Careful consideration and tactful arr 
about a valuable saving of time by avoid! 
checking layouts on the shop floor, if such a 
above is introduced. 


angements can often bring 
ing an inspection stage for 
process as that mentioned 


Shop Layout 


Careful attention must be paid to the proposed location of the work 
in the shops. Work must “ flow ” from stage to stage and all unnecessary 
transport be eliminated. Having decided on the number of jigs and other 
details required, arrangements should be made to locate these jigs 
together with all necessary benches and bins adjacent for the accom- 
modation of parts which are needed for incorporation at each particular 
stage. The importance of freedom of movement for the operators and 
suitable receptacles for the tools and equipment they require must not be 
overlooked. 

Space requirements in the vicinity of jigs are often underestimated 
in the initial stages, with the result that when full production is under 
way, the shop floor is overcrowded and inefficiency results. It should be 
remembered that components must be removed from jigs when the ass- 
embly operations have been completed, and if benches must be shifted to 
enabic this to be done, loss of time and money results. 

If pneumatic or electric drills are to be used, unnecessary leads 
should not be allowed to trail all over the floor. It is much more 
economical in the long run to have the jigs “ wired up’ so that short 
leads can be “ plugged-in ” close to the working point. 

Where benches are arranged in rows, as for instance in a detail 
manufacturing shop, it is advisable to have air-lines or electric cables 
neatly installed in parallel overhead, with short leads hanging down and 
suspension clips for retaining drills and riveting machines when not in 
use, so that they are not thrown down carelessly on to the bench or even 


on the floor. 


Informing the Shops 


ufacture may begin, the shop foreman, chargehand, 


In order that man n, th 
d, require information concerning :— 


and individual operators concerne! 
(a) When the job should commence. (b) Required completion date. 
(d) Material to be used. 


(c) Jigs and tools necessary. 
(f) Time or price allowed. 


(e) Operations to be performed. 
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Items (a) and (b) are linked up with the formulation of a programme, 
and machine and shop loading, and will be referred to later when dealing 
with production control, 

The other information mentioned must be communicated by means 
of some form of “ shop order,” sometimes called a “ works order” or 
“ authority to manufacture.” This shop order should indicate the type 
of machine on which the work is to be done at each successive operation, 
in the case of machine shop work, whilst for bench detail and assembly 
jobs, against each operation should be indicated the grade of labour, and 
any special jig or tool necessary. 

The shop order should follow the job from its inception to final 
inspection, and appropriate remarks, entries and signatures should be 
recorded, so that when the finished parts are finally passed to stores the 
paper-work forming the order can be forwarded to the necessary pro- 
gressing and costing departments as proof that certain work has been 
completed. 

There is a tendency with many firms, to create and circulate much 
unnecessary paper-work in connection with shop orders and progress 
and cost records. 

The writer suggests that all who desire efficiency with economy 
should thoroughly analyse suggested schemes before putting them into 
operation, and make investigations into the cost of clerical records as 
against their value in assisting towards economical production in the 
factory. 

Obviously some means has to be devised for recording what is made, 
and at what price, but this should not necessarily be too closely tied up 
with the ‘shop order” paper-work, which is primarily intended to 
instruct the shops what to make and how to make it. 

This last statement is based on the result of many years’ experience, 
and if taken sufficiently seriously can lead to changes in many organiz- 
ations with advantage. 

The shop order then should be a paper or card, designed as simply as 
possible, to indicate what has to be made, with what materials, and by 
which methods, After passing with the work from operator to operator, 
it finally arrives at the stores with the finished articles. The order may 
consist of one form in “ duplicate ” or “ triplicate, ” so that the top copy 
can be torn off and retained say by the foreman, inspector or storekeeper, 
as the case may be, but great care should be taken to prevent a “ book ”’ 
of sheets being circulated unnecessarily. 


CHAPTER 5 
PRODUCTION CONTROL 


In effect, the term “ production control” covers, as the words imply, 
the control or supervision of all stages of the production organization, 
from the receipt of an order by the company to the closing of the 
commitments for a certain contract by the fulfilment of the delivery 
of the articles which it was undertaken to manufacture. 
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In many respects ‘‘ production control” is interlocked with “ cost 
control,” but certain aspects which should be considered, are here 
discussed in two separate chapters. 

Much has been written in text books—and many more volumes 
could be produced advantageously—dealing with both production 
control and cost control, but it is only intended here to deal briefly 
with some isolated items which it is felt might be of general interest, 
leaving the student to seek more detailed data elsewhere. This is because 
actual systems for production control and cost control must of necessity 
vary considerably according to the size of the factory and the type of 
product with which it is primarily concerned. 

It is hoped that the following will be of interest and suggest ways 
and means for instituting efficient production control to the reader 
according to his specific requirements as he sees them. 


It is assumed that the factory has received an order for a number 
of sub-assemblies and details which together form the whole. 


It is also assumed that the order has been received on the under- 
standing that these components shall be delivered, commencing ata 
certain time, at a certain rate, and at a certain selling price. 


Preparation of Programmes 


Estimates must be made first to decide when the various sub- 
assemblies and details will be required in order to meet the programme, 
from which it can be determined when the manufacture of details 
should commence, so that operations can be carried out economically. 


In connection with details manufactured on presses Or in a machine 
shop, due consideration must be given to the length of time required 
to “set up” the machine in relation to economic batch time. Very 
often a compromise has to be made because insufficient time or 
machine capacity is available to permit of producing a large number 
of details for one setting (which is naturally more economical), and the 
amount of compromise permissible must be considered very carefully. 

After preliminary estimates have been made, the writer strongly 
recommends the adoption of graphical methods as the basis for formu- 
lating programmes for all the items required to make up the complete 
component. Graphical methods enable answers to be obtained quickly 
and give a more “ pictorial view ” than sheets filled with columns of 
figures. Specific programmes for quantities to be manufactured in 
various departments per week, or month, can always be prepared 
from the graphs when once they have been finalised. 

The first step, therefore, is to prepare a graph showing the main 
essential requirements to meet the delivery programme, and it is 
suggested that this should be on the lines indicated in Fig. 19. 

There will of course be a series of curves similar to those indicated, 
for each sub-assembly and its constituent details. At the commence- 
ment of the contract the cycle time between details and sub-assemblies 
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Fig. 19. Graph Showing Requirements to Meet Delivery Programme 


and between sub-assemblies and the finished component, is greater 
than when the constant peak production rate has been reached. 


These cycle times are shown as “ Z” and ‘‘X” and “z" and “x 
respectively. 


The rate at which various items are required at different periods 
of time throughout the contract can be read off from the curves. 
Particularly as regards details, the quantities needed must be con- 
sidered in relation to the size of economic batches for manufacture, 
bearing in mind such factors as setting time and available capacity. 


From a series of such graphs, therefore, can be determined the 
sequence in which the various items are required and a priority code 
established. This code, used in conjunction with the length of time 
calculated for the actual manufacture of a particular batch quantity, 
determines the time at which manufacture must commence in the shops. 


A works schedule can then be prepared, indicating to the depart- 
ments concerned the jobs which must be commenced in those depart- 
ments on specificdates. A typical works schedule might be in the form 
shown in Fig. 20 and would be issued to each department. The same 
schedule might be used as a programme, since, by taking the particular 
week in which a job should start and adding on the cycle time for 
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DEPT, OETA —M _ 


BATCH QUANTITIES TO BE COMMENCEO IN WEEK SHOWN. 


YCLE TIME WEEK 


© 
DESCRIPTION | FoR MFTG. 


BATCH. ' 2 3 4 
Fig. 20. Works Schedule Showing When Batches must be Commenced 


JOB. NO.] ORG. NO. 


wese | xx3159 


DIAPHRAGM | 4/7 WEEKS | so 


manufacture, the completion date is obtained. In some instances, 
depending upon circumstances, it might be advantageous to prepare 
separate “ programme of finished parts,” especially where a large 
number of items are involved and the cycle times for manufacture 
vary considerably. It is then desirable to provide a chart, say in the 
foreman’s office, from which he can see clearly the jobs that have to 
finish in the same week. Such programme sheets should have spaces 
wherein entries can be made of actual achievements. 

Another good method of showing actual production against 
requirements is by a colour bar chart, as in Fig. 21. 

There are, of course, many ways to convey to shop foremen the 
programme of work which is expected from their departments, and 
the form of presentation depends on the class of work, the duration 
of the manufacturing stages,and the frequency of movement of the 
product. The essential aim is to convey the necessary information 
in as simple a form as possible, with the added requirement that it must 
be possible to record the actual production on the programme sheet 
with the minimum of clerical work. When such a record has been 
entered, moreover, it should indicate pictorially the true position at 
a glance. 

To give one more illustration, assume that a particular department 
is concerned with a series of assemblies which are to be manufactured 
in jigs, and that these assemblies are required at different times in 


DEPT 22 


Fig. 21. Colour Bar Chart for Comparing Production with Requirements 
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larger jigs in which the final component is assembled. There may be 
a large number of these final assembly jigs so that a position may be 
reached where, for instance, the 20th main component jig requires its 
first assembly unit at about the same time as the first jig is ready for 
its fourth assembly unit, etc. A typical form of presentation for such 
a programme, for use by the foreman concerned with manufacturing the 
assembly units and supplying them to the foreman who is in charge of 
the assembly of the 


PRODUCTION PROGRAMME. final components, 
DEPT______ would be as_ illu- 
—— TIME PERIOD strated in Fig. 22. 

A YE EES 6S As each assembly 

unit is completed, 

ASSEMBLY 8E177/18 194204 2) | 22 | 23 | 24 [25 | 26 it can be marked 
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Fig. 22. Production Programme for Foreman in Charge of Final Assembly 

It often happens, especially where departments are concerned 
with the manufacture of a large number of different, details, that the 
presentation of a programme in chart form, as just illustrated, would 
be inadvisable. In these circumstances it is probably better to issue 
a card with the shop order. The filing of these cards in a cabinet 
can then be done in such a way, with the assistance of coloured 
adjustable tabs as to give a pictorial representation of the position 
as has been recommended in the previous paragraphs. The coloured 
tabs can be so attached that one colour represents all jobs which have 
to be commenced in a certain week, another colour all jobs which have 
to be finished in a certain week, a third colour, jobs which are behind 
schedule, and so on. 

Whatever system is adopted, however, the programmes, and the 
subsequent progress records, showing the state of the production of parts, 
should be as simple as possible. It is not assumed that no further records 
are necessary in any organization, but it is suggested that executives 
should keep a watchful eye on the development of statistics in this con- 
nection. A position can easily be reached where the amount of paper- 
work and clerical staff involved is out of all proportion to the advantages 
gained. Basically, efficient and thorough planning from the start should 
obviate the necessity for undue clerical effort in following the production 
position. Too often the progress records in any case, are too late to enable 
corrective action to be taken. The object with all such records of manu- 
facturing progress should be to notify the executive, before the event, of 


a probable deficiency in production, and not merely to present a state- 
ment after it has happened. 


PRODUCTION CONTROL 51 
Shop and Machine Loading 


Having taken all possible steps to arrange a production programme 
so that a continuous flow of details and sub-assemblies will be forth- 
coming at the proper rate to ensure the desired output of finished com- 
ponents, it is also essential to allocate the work correctly so that there is 
an even distribution and a continuous employment of the machines and 
man-power available. 

It is necessary, therefore, to tabulate the load of work which each 
particular job represents, say each week, and maintain arecord comparing 
this with the available capacity either in man-hours or machine-hours, 
as the case may be. 

If the records are in terms of, say, ratefixed hours, then of course 
the available capacity must be shown on the same basis, and this can 
probably best be done by making allowance for the average time saved 
in the particular sections of the shop concerned. 


Fig. 23 shows a typical record sheet for tabulating the man-hours for 
batches of work, say in a bench detail department, and the information 
required can be taken directly from the planners’ operation sheet on 
which the ratefixer has indicated the times allowed. 


Having determined from the programme how much work has to be 
done each week, then from the total number of hours required, the 
number of operators of each grade can be ascertained. If it appears that 
the number of operators will vary week by week, and this is only to be 
expected in arriving at the first forecast, then slight adjustments can be 
made so that a constant number of operators can be employed usefully 
over as long a period as possible. 


Two examples of machine loading sheets are shown in Fig. 24 and 26. 
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Fig. 23. Record Sheet for Tabulating Man-hours for Batches of Work 
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Fig. 24. Sheet Used for Recording Daily or Weekly Loads on Machines 
in a Press Shop 


Fig. 24 illustrates the form of sheet that might be used for 
presenting the daily or weekly loads on the various types of machines in a 
press shop. The different kinds of machines are grouped according to 
their capacities, and generally this is quite sufficient as it is seldom worth 
while to attempt to load each particular machine individually. 


In the machine shop it is usual that thenumber of operations required 
to produce a part is much greater than for press-work, and the material, 
after being issued from stores, passes from stage to stage over a fairly 
lengthy period of time before it becomes a finished part. The 
operations to be performed and the times which these operations will 
occupy have, therefore, to be carefully analysed, taking into account 
also the time necessary for movement and inspection. 


It is, therefore, essential to make a time-cycle study, and a suitable 
method of doing this is shown in Fig. 25. The illustration indicates that 
a batch of 200 parts will take 4 weeks to manufacture so that, in order 
that these parts may be available 23 weeks before the final component 
is required, as shown by the priority, it will be necessary to commence 
manufacture of the batch at least 27 weeks before the final component 
date. 


When dealing with a large number of different parts, the planners 
must watch carefully to ensure that the different types of machines in 
the machine shop are constantly and economically employed, and may 
have to alter the batch quantities for different operations. For instance, 
in dealing with the 200 batch quantity just referred to, the planner may 
find that due to insufficient capacity on the vertical milling machines, 
when considered in conjunction with other jobs, he may have to split 
the batch into two of 100 each. 


The weekly load on the various types of machines such as centre- 
lathes, and capstans, can be easily summarised on a form as shown in Fig. 
26, and here again the total loads must be compared with the available 
capacity, as previously mentioned. 
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Fig. 25. Time Cycle Study for a Component 


When a new contract is commencing, the load of work, both as 
regards machines and manpower, will probably gradually increase until a 
steady level of production is reached and maintained. In order to watch 
this carefully and to know what capacity may be: available: for: other 
work (and this particularly applies towards the end of a contract when 
the load begins to fall off), it is recommended that the graphical system 
be adopted to show the load of work against capacity, as this gives a 
clear picture and is most useful in estimating conditions at a later period. 

Some indication of the types of records with which the planning 
department is concerned have now been given. When all the necessary 
information has been made available, the appropriate department will 
issue the orders to the shops according to the programmes set. 
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Fig. 26. Machine Shop Weekly Loading Sheet 


It often happens, however, that a planning office tends to be some- 
what inefficient due to inadequate measures having been taken to sum- 
marise, concisely, the work which has been done in the department, so 
that queries can be dealt with quickly and continuity of orders on the 
shops maintained when repeat contracts are received 
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Fig. 27. Typical Filing Card for Works Schedule or Similar Record 
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PRODUCTION SPARES 
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Fig. 27A. Reverse Side of Card in Fig. 27 


Loading sheets, time-cycle studies, programmes and work schedules, 
should be carefully filed and a good index system established so that 
the necessary documents can be found quickly. For this purpose a card 
index system is to be recommended and if the cards are filed in Part No. 
series, for instance,then all the relevant data to identify the part with the 
other documents should be indicated. 


The type of card will, of course, vary with individual requirements, 
but an examplejwhich proved its worth in one particular instance, is 
illustrated in Fig. 27. On the back of the card (Fig. 27A) a record was 
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Fig. 28. Machine Utilization Record Form 
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maintained of the contracts, so that at any time the one card gave all 
the necessary intormation concerning the operations to be performed, 
tools required, departments concerned, works orders issued and balance 
of contracts. 


Utilisation Data 


Having taken steps to load both machines and labour in the shops 
correctly, it is also desirable to have periodic returns to show the actual 
utilisation of machines and labour which has been accomplished. In 
general, these returns should be prepared weekly, and their usefulness is 
greatly reduced if they are not published within a few days of the ending 
of the period in question. 


It might happen that one particular department was failing to meet 
the programme, and utilisation records, as suggested, might indicate, 
for instance, that an excessive amount of waiting time was being booked. 
to a certain group of machines. This might be due to the recurrence of 
some mechanical breakdown, and therefore it is wise to show each week 
a separate tabulated statement analysing the total waiting time under 
various headings and giving the causes. Fig. 28 illustrates a typical 
form for machine utilization records, whilst Fig. 29 shows a method of 
presenting the data concerning labour utilization. 

The information conveyed by these two utilization records is fairly 
comprehensive and can be used not only in assisting production control, 
but also by the welfare department, especially if absenteeism is excessive 
and the reasons need investigation. 
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Fig. 29. Labour Utilization Record Form 


TOTALS 


CHAPTER 6 
COST CONTROL 


It is important to understand the meaning of cost control, parti- 
cularly with regard to its function in assisting production control. 
Careful consideration must first be given to determine exactly how 
far, in any particular organization, it is deemed necessary that cost 
control shall go, taking into account the amount of work involved and 
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the resultant overhead charges, in relation to the value of the results 
obtained in maintaining the complete factory organization as an 
efficient productive unit. Frequently a desire to improve cost control 
has only resulted in a large increase in the number of documents used 
and the staff required to handle them. The overall increase in costs 
involved in obtaining answers thought to be necessary has been 
uneconomical, and it would have been more efficient to have paid 
attention to the actual method of cost recording rather than to have 
accumulated data in greater detaii. 
The functions of cost control may be defined briefly as follows :— 
1.—To make sure that the production cost of an article, including 
materials and overhead charges, with the necessary margin 
for a reasonable profit, does not exceed the selling price. 
2.—To provide a means whereby, at regular intervals throughout 
the duration of a contract, the expenditure can be watched 
in case the cost is tending to exceed that which the contract 
allows. 
3.—To enable data to be accumulated which will assist in the 
preparation of estimates when quoting for future work. 
There are, of course, other costs to be considered, such as ad- 
ministrative and departmental staff and material costs, and heating, 
lighting and various other items which have to be carried as on-costs 
in the establishment. In general, the recording of these latter items 
does not give rise to any complicated system. It is usually found that 
it is in connection with the actual production costs that systems can 


so easily become somewhat involved. 

For this reason, therefore, it is intended to deal mainly with direct 
production costs, even down to individual detail items to be manu- 
factured, leaving it to the executive concerned to decide exactly how 
much detailed information he actually requires in his own organization 


to balance efficiency against economy. 


Overall Labour Expenditure 


Assuming that a contract has been received for a certain number of 
components at a fixed price, the manager’s first concern is to know 
at what rate he should be spending money if each constituent 
part to be manufactured is being made for the right price and to 
programme. It may be that the contract is for 1,000 components, and 
that the price allowed falls gradually for batches of 50, until, commencing 
with the 300th component, it is constant. Knowing this, the total 
contract price can be arrived at easily, and by deducting the amounts 
t, overheads, and materials, the amount which can be allowed 


for profi 
for direct labour wages can be deduced. 


The date when delivery of components must begin and the rate 
required will give the manager an approximate idea as to how the weekly 
expenditure may be expected to build up, so that an estimated curve 


WEEKLY EXPENDITURE 
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can be drawn. Having done this, by simple integration a total 
expenditure curve can be plotted. A few preliminary “ try-outs ” wil] 
enable two curves to be obtained which should be fairly reliable and 
serve as a guide against which the progress of the contract can be 


observed. 
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Fig. 30. Labour Expenditure Curves for Contract 


Fig. 30 shows a typical set of labour expenditure curves for a 
contract involving a total expenditure of approximately £80,000 
extending over a period of 48 weeks from the commencement of manu- 
facture. 

The curve of weekly expenditure is useful also in approximating 
the number of operatives to be employed, knowing the average weekly 
wage of each. 

If a component is made up of a number of assemblies and sub- 
assemblies which will be manufactured in different departments in the 
factory, a similar set of curves can be prepared for each department and 
for each particular unit of the component. The labour price which 
can be allowed for each unit must, of course, be communicated to the 
methods or planning department. so that they can decide on methods 
of manufacture and types of jigging to be adopted. 


Build-up of Costs for a Component 


During the planning of a job if separate units of the component 
have to be produced for certain prices, as laid down by the manager, 
it is necessary to build up a statement showing a unit in its constituent 
parts and the corresponding prices, so that eventually a complete 
break-down of costs results. In this connection the method of 
preparing the break-down of a component as shown in Chapter 4 
(Fig. 17) may be extremely useful, for against each drawing number 
can be shown a unit price for both labour and material. An easy 
method is thus afforded of showing total costs of sub-assemblies and 
assemblies. 
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_ __ Using the same items as in Fig. 17 it will be assumed that the 
individual labour and material prices of the details are as follows :— 
Prices per each 


Labour Material 
s. d. Ss: ds 
Detail D1 4 ne 6 
» D2 3 4 
» D3 2 5 
n Dé 4 2 
» Dd 6 3 
» D6 9 1 0 
» D7 11 7 
» D8 10 9 
= D9 ns ei 2 be 4 
D10 we L J - 1 3 


It is also assumed that each sub-assembly SA1 comprising details 
D4, D5, D6, D7 and D8 costs 3/6 to assemble and that the additional 
material required, including nuts and bolts, costs 1/6. In the same 


way sub-assembly SA2 has a labour price of 2/- and an additional 


material cost of 4/-. 
If the putting together of sub-assemblies SA1 (2 off) and SA2 


(1 off) to torm assembly Al costs £1 2s. for labour and 5/- for material, 
a complete cost breakdown for assembly Al can be prepared, as 


shown in Fig. 31. . . nae 
Taking sub-assembly SAI, its complete labour price is made up 


as follows :— s. 
2 off detail D4 at 4d. each 8 
l ie GOD" ss 6d. xs 6 
1, s DS iy Od. as a 9 
4» i DT we WS Td 3, ane 4 4 
1 ee i DB ay 10d. __,, sg 10 
Assembly of these details to form unit SAI .. 3.6 
Total ies 10 7 
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Similarly the material cost for one sub-assembly SAI is 6s. 2d. 
These totals (2) are shown immediately beneath the line ‘“ BB,” and 
as there are two of these sub-assemblies in each assembly Al, an 
additional line “CC” has been drawn with the double totals under- 
neath it (3). 


There.is thus shown in Fig. 31, not only the price for each of the 
details but also the cost of each unit SA1. 

In the same way, the cost of the sub-assembly SA2 is found by 
locating that number in the sub-assembly column and running down 
the column until a horizontal line meets it (“DD”). Immediately 
beneath this line is found the price for each complete unit SA2 (4). 

Also, the price of a complete assembly Al is found after locating the 
number in the assembly column and running down the column until a 
horizontal line meets it (“EE ”), The required price is shown 


immediately beneath this line (5). The labour price for this assembly 
is made up of :— 


1 off assembly SA2 at 9s. Od. each 
ay ss Pr SAl ,, 0s. 7d. ,, 1 
Details D1, D2, D3, and final assembly cost 1 


won 
wwof 


Total .. £2 18 5 


This system of presentin 
useful, particularly to the 
prices for spare parts. 


§ a cost breakdown can be extremely 
quotations department when preparing 


Where the costs under this system of presentation result in the 
formation of a book, it is a simple matter to prepare an index of all 
drawing numbers in numerical order, and against each to record the 
page or pages in the book where the drawing number occurs. 


Cost Recording 


The costs actually required to be known, and the means adopted 
to obtain them, cannot be considered in general terms, since much 
depends upon the type of product and the quantities being produced. 
As mentioned previously, the executive must weigh efficiency with 
economy in his particular organization. 


It is, however, essential to have some means of reconciling the wages 
paid to operatives with the labour expenditure to be charged against the 


items being manufactured, either individually or in bulk, such as against 
different job numbers or contracts. 


Two methods of doing this will now be described, one involving an 
estimate (rate-fixed time) to which a periodic correction factor is applied, 
and the other based on direct booking of time taken by an operator or 
group of operators on a particular job. In each case the costing of details 
will be considered. The method can be adapted for groups of details or 
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sectional costs of a component by sim; 
RS ments ply reduc’ sty 
work involved, and charging costs to a hele reese Goma ia paper 
vidual detail numbers, when it is considered satisfactory to do so 0 indi- 
: 1. Indirect Method.—With this system, each section of th 

either by departments or sub-departments, is carefully gra ded. works, 
the operatives employed therein are all as nearly ee 
the same hourly rate. The average hourly rate Tonthen vet possible paid 
periodically, say every month or three months Seng. ae 
fluctuations. 2 ing upon labour 

All jobs are carefully planned and rate- : : 
that when an operator receives a job eee eee basis, so 
certain number of hours in which to complete it. e is allowed a 

Operators are not booked on or off jobs, b : 
dance are recorded from clock cards, aad 5 i Rag ee ate 
depend upon the number of finished jobs which have been ae ab paid 
inspection department. passed by the 

Thus, if the working week commences ona Mond: A 
Friday evening an operator has finished 5 jobs for whieh Ae foal and by 
hours each, then he is entitled to 75 hours pay. If for the w rahi 15 
Saturday mid-day, the operator had attended 55 hours then th nding 
records would show 55 hours basic pay +- 20 hours bonits for that e cost 
Obviously a part of the sixth job would have been done on eee 
morning, ie this es included in the next week when sectioning ra 
same rate of wor. ing, he would have six Bari y he 
Ta, ix completed jobs credited to 

Now if the calculated average rate for the section i i F 
operator worked was 15°23d. per hour, then the reonctied oie 2 a 
labour cost of the job referred to would be :— andard 
15 xX 15:23 pence each 

Should the basic rate of the operator in questi 
hour, then a separate cost ledger would show that for ae if elon 
there was a minus value, or credit to the actual costs, of :— quesuon 

5 x 15 x 0-73 pence ae 

In the same way another operator might be doing jobs i 
section with a basic rate of 1/4d. per hour, and in this ene thes so ame 
sobs which he had passed by the inspection department would ss 
plus or debit adjustment to the costs. ma 

This system for some classes of work is very efficient , 
operate and particularly lends itself to mechanical aids, 
cards are ‘used. The cards can be in different colours tor reptesait i 
quantities or departments and can be punched to indicate es, tch 
formation as job number, drawing number, operation number, and n= 
fixed hours allowed. > tate- 

9. Direct Method.—Asan alternative to the previous 

cea ti 3 

what may be termed the “direct” costing paveedre wchinh oT ser 
recording of the actual times taken and costs for any particular ‘ob a 


group of jobs. 
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This system can, of course, be used to a varying degree to obtain 
the actual costs of individual details or operations, or simply to charge 
costs in bulk to a specific works order number. The manager must, as 
already mentioned, decide to what extent he is prepared to develop the 
system, depending upon his requirements. 


It is important at the outset, to establish a suitable cost code system, 
and this can be such as to assist production records also. 


If a component “ A ” can be sub-divided into four main assemblies, 
they can be coded as Al, A2, A3 and Ad respectively. Each main as- 
sembly can be made up of a number of sub-assemblies, such as :— 

Al/1, Al1/2, A1/3, etc. 

A2/1, A2/2, A2/3, ete. 

A3/1, A3/2, A8/3, etc. 
and so on. 


Details can be coded, say, in three sections, to cover for instance :— 
Machine Shop details - a 
Press Shop details -b 
Bench details -¢ 
Hence any press shop details for sub-assembly A2/3, would be 
coded as :— 
A2/3/b 
If it is considered preferable, the use of letters can be avoided, and 
numerals only used. 
A typical example would be :— 
5/2/3/2 
where, taken in sequence, the code would mean :— 
5 - Component No. 
2 - A main assembly of component 5, 
3 - Asub-assembly of main assembly 5/2. 
2- A detail manufactured in the press shop, and used on 
sub-assembly 5/2/3. 
If a number of different components were to be manufactured under 
a single order or contract, and if each individual detail or drawing 
number were coded and given a section number as explained above, the 
cost sheets could be collected together in any way to suit requirements. 


For instance, if only the total all-in cost of component No. 5 were 
required, all sheets commencing with the figure 5 would be totalled. If 
the cost of machine shop details as a group for a range of components in 
one particular order were required, then this would be the summary of 
all sheets 1/- -/- -/1, 2/- -/--/- -/1, 3/- -/- -/1, ete. 

Each individual cost, of course, can in addition be obtained by 
recording time taken against a specific drawing number, or even against 
separate operation numbers if necessary. 

The sequence of operations to record costs is shown 
diagramatically in Fig. 32 and can be explained briefly as follows :— 
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AUTHORITY TO MANUTACTERE ISSUED BY PLANNING OLPT. OR 
PRODUCTION oRDtR oFricE tO FACTORY otrT. 


monks oR0te 


INSTRUCTIONS AMD MATERIALS 
TO opcnaton 


| FLooR cHtcete BOOKS 408 comuenct? preoon cueexer (aso iceer] ro oPceaton 
nue ‘ow AND 


cLockING syste) 
AS ALTERNATIVE 


any Twe 
Qi) 


NT TO TIME CLERKS IMMEDIATELY - 
eee N as uommng > EWEEKED. wit opreatons CLOCK C48D 


Cried” 
Jere weve i suvons 


PASSED To OPCeatoe CENCHAL COST ANALYSIS 
€ Tost suuaRY AS RLQURED By MaNACEMENT 
caro. 


Fig. 32. Diagram Showing Costing Procedure Routine 


Instructions to commence work are issued by a “ works order » or 
“ authority to manufacture.” — This document not only ties up the 
operations to be performed, material and tools to be used, and time 
allowed, but supplies the code which is to be used for booking operatives’ 
times. A “‘ cost collection sheet is issued simultaneously and similarly 


coded. 

rough the normal shop supervision channels of foremen or charge- 
Re Sperator is told to startona job, and the floor checker records 
the time of starting, handing a “ job ticket ’’ to the man, which he retains 
and which informs him of the starting time recorded. 


The Floor Checker is also responsible for entering this time on the 
« daily time record ” for that operative. 

If the job cannot go unchecked because the operative is held up 
temporarily, perhaps due to a material shortage or alteration, a new 
“job ticket "’ is made out for ‘‘ waiting time,’’ and the same procedure 
js followed when the job is restarted. 


Operators can be bookec “off” jobs in exactly the same way, or as 
: metieres found feasible, the time of booking “ on” the second job 
is sO be deemed the time of finishing the first job. It is important in 
ee, ns of this sort, for the floor checkers to be fully conversant with the 
sys ae work for which they are booking times, and to be able to identify 
He arious jobs which the operatives are doing. Otherwise there are 
loop-holes for anyone dishonest to have his times booked on one job 
while actually executing another. This leads to the corrupt practice of 
obtaining excessive piece-work bonus earnings on some jobs, but allowing 
other jobs to go into debt, and such cases have been known to occur in 


practice. 
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Sometimes the floor checker is replaced by a clock recorder whereby 
the operator clocks himself ‘‘ on "’ and “‘ off ” each job. 

The various forms required for the operation of the system outlined 
in Fig. 32 are shown in Fig. 33. 


JOB TICKET BONUS TICKET 
NAME___ CLOCK No.___| DEPT No.____ ~W/E__ 
JOB OR SERIAL No. = NAME __ ~~ — SERIAL No. 
sTIME ‘ONS ate CLOCK No.____ JOB No... 

PAG: NG ==] 
BATCH ceoeens 4] 
£-s!='0 
BONUS 
COST SUMMARY CARD Joaiy Time RECORD] cae 
(198 [sea] Baro We [as | a Lao - 


Wo frat |or 


CLOCK No... PW RATE cept 
ey ee | 


“rie Taken} 
aera 


7 Sea 
No 


WEEKLY JOB RECORD) BFEK ENDING [COST COLLECTION SHEET) ORG: Ne | TEM Ne] DESCRIPTION 

R 08 No. Jeane | SERIAL No | SECTION” Ho OF OPS | OPERATION tio, 

NAME SECTION... | | 

CEP: ae | ofr warcwory | setup) GRADE & TIME ALLOWED | P.W.VALUE 

| ctock te we ceee == ORAWING Ho. | £)S.d 

WAGES SHEET No OPERATION Ko, eaters I t L 7 L 

HOURS |THTFRTSATSUMOITU [WE] TOTAL] Basic? warn “ToraL’ | ENTERED ON Cost RECORDS By Zi 

an HOURS| COST | BONUS COST | EXTENDED By = . COST ALLOCATED BY 7 

i ( {| | cost | PASSEO FOR PAYMENT BY é 

— a [clock Iwae "w/e! tora pw | BONUS OR] waa”) TOIAL 
[ne | 


HOURS. COST | DEFICIENCY | BONUS! COST 
erst 


| Houns RATE... waces 
(ex Pw Bonus) 


Fig. 33. Job and Bonus Tickets, Cost Summary Card, Daily Time and 
Weekly Job Records and Cost Collection Sheet 


Ratefixing and Costing 


Costing systems such as those just described are often looked 
upon by the production side of an organization as something which 
for some reason or other, must be tolerated, and it is not always easy 
to obtain the co-operation from the shops which is essential. An 
operative at the bench, if he stops to think, should readily appreciate 
that the article he is manufacturing cannot be sold at a loss to the 
company for very long without he himself being personally affected, 
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possibly to the extent of being unemployed. Therefore it will b 

apparent that a costing system of some sort must be instituted in ord : 
to serve as a means, either of arriving at the selling price of an arti he 
or determining whether, in the case of a previously fixed selling ee, 


the actual cost has resulted in a profit or loss. 


Particularly in cases such as the latter, ratefixing of o i 
in the shops plays an important part, and such otetining Doll Be 
most carefully handled by competent personnel in order to avoid 
disputes with the workers which are all too prevalent in m: H 
industries. any 
As mentioned previously, a wise management will ab 

in mind the relative costs of :— ways bear 

(a) Direct labour 

(0) Material 

(c) On-costs or overheads 

(d) Profit 
and it is not necessarily the tule that in order to reduce the t 
the operative making the article in the shops should receive the ait 
force of the “ cut.” Efficient ratefixing can only be accomplished aie 
much study and experience of the operations to be performed oe] 
should aim at giving the operatives a square deal. Loose ratefixin 
is just as inefficient ‘and troublesome as that whereby the eaten: 
simply cannot carn a reasonable bonus and therefore allows the job 


to run into debt. . 
Ratefixing is frequently done on a time basis whereby an 
is allowed so many hours for a_ certain job. This ayes fe page! Ae 
troublesome and leads to much additional work in the costing gelen, 
especially when the rates of pay of operatives vary in the shops re 
is, after all, only reasonable to expect a man who has, perhaps be 
awarded an extra Id. per, hour efficiency money above the basic rat n 
to perform his work in quicker time than another who has not receiv aH 
such an increase. Therefore, in adopting a ratefixing system seen a 
thought should be given to one where a stipulated sum of aioe br 
given for a’certain amount of work. y is 
Briefly, it is advisable that a “ price ’’ for a job be set 
a “time tor a job. With the former ayeten, coats of Peay 
recorded automatically from the ratefixer’s price, and the only varintice, 
to be watched for is when a ‘“‘ debt ” job is recorded by the staff ~ 
calculate the bonus payments to be made to the operatives. ° 


Ratefixing in the past has given rise to far too mai 
disputes, and much of what has happened can be avoi nes ag 
future if managements will do, more to obtain the confidence of te 
workers by letting them see that they believe in fair and Seasqnabile 
prices, which will be assessed by competent planning and rafetising 


staffs. 
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Overhead Charges 


The confidence and co-operation of the workers, referred to 
previously, can hardly be expected if they see obvious signs of in- 
efficiency in the staff departments and wasteful expenditure which 
helps to increase unnecessarily the overhead charges. 


The efficient manager will, therefore, closely watch the costs in 
connection with :— 


Administration, sales and service. 

Secretarial, accounting and costing. 

Planning and production control. 

Design staffs. 

Maintenance of buildings. 

Heating, lighting, power. 

Telephone charges, stationery and other material costs. 
Travelling and other miscellaneous expenses. 


These and sundry other items must be watched, and carefully prepared 
budgets should be presented to departmental heads for comparison 
with the actual periodical returns supplied by the accountants. The 
manager should be very concerned with any upward trend and call for 
an immediate detailed examination rather than wait for a period of 
several months to elapse, after which it may be too late to effect a remedy. 


Charts and graphical presentation of overhead costs in sections 
should be maintained in exactly the same way as suggested for pro- 
duction control. If a company is operating at 100 per cent. overheads. 
these costs are equal to the productive labour costs and are therefore 
deserving of equal attention. 


The efficient manager realises this and acts accordingly. 


CHAPTER 7 
SOME NOTES ON TOP MANAGEMENT 


The chief executive of a company should always keep betore him 
an overall picture of the whole organization, and various charts in his 
office should constantly present to him the essential information which 
he requires to know, but without any unnecessarily detailed data. 


To this end the following suggestions are put forward :— 


1.—Suitably mounted on the table and made to harmonize with the 
other office furniture, there should be a scale model of the 
factory site, with all its buildings and pathways. The model 
should also embrace a suitable portion of the surrounding 
district, and by distinctive colouring, for example, the factory 
site and buildings with which the manager is directly concerned 
should be shown clearly. 
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2.—A plan drawing of the main factory premises should show the 
position of the assembly units for instance, and be arranged 
so that coloured discs can be moved to various positions, say, 
daily, to indicate the main movements of the manufactured 
items. It should be the duty of a progress clerk every 
morning to show the movement position correctly up to the 
previous evening. 

3.—An enclosed chart cabinet should be arranged so that separate 
charts can be withdrawn easily in tray fashion. The charts 
should give such information as :— 

(a2) The numerical strength of manufacturing and staff 
departments, suitably graded. 

(b) Overhead costs, sectionalised as required, and easily 
comparable with budget figures. 

(c) Up-to-date output figure of main products compared with 
delivery promises. 

(d) The labour and material expenditure on various contracts 
compared with estimates. 

4,—Models and actual specimens of a few special products of the 
firm may be suitably arranged in a case or cases. 

5.—Framed photographs can be provided which, at a glance, 
give a brief historical record of the factory and its products. 

There are, too, other factors which may assist the manager in the 
essential task of creating a correct impression on visitors, especially 
if they happen to be potential customers. His office should be large 
enough not to appear over-crowded with the necessary furniture, but 
to give an air of spaciousness. It is necessary for the manager tactfully 
to impress his visitors with his business-like efficiency, his over-all 
knowledge of what is going on, and his kindly control of those whom 
he employees. He should not attempt to convince visitors of the 
immense detailed knowledge he has at his command, but should adopt 
the principle of calling into discussions the various departmental 
chiefs who should be more capable of directly answering questions 
asked. 

Points such as the method of addressing departmental chiefs, 
especially in the presence of visitors or junior officials, are not so trivial 
as may be supposed. For a manager to ask a man or boy in the shops as 
to the whereabouts of the foreman “X” instead of “Mr. X” is not 
only bad taste, but does much to destroy the desired atmosphere of 
respect in any workshop or office. In the same way a departmental 
chief should not admonish a section leader in the hearing or presence of 
others, particularly the junior staff. This “‘ discipline through respect” 
must commence at the top and permeate all departments throughout the 
whole “ family-tree.” If it is absent the efficiency of the organization 
is adversely affected, for the manager does not obtain the maximum 
possible spirit of co-operation and team work, which is essential. 
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Regulations and Information concerning the Factory 


It may be beneficial to prepare a small booklet for presentation to 
each employee, when he or she commences work with the company. 
Such a booklet need not be elaborate or costly and might contain the 
following :— 

(2) A personal message from the manager, couched in such terms as 
to make the new employee feel that he or she is being welcomed to become 
a part of the organization, and inviting co-operation with regard to the 
general cleanliness of the factory or office, responsibility for tools and 
equipment, and participation in the various social activities. 

(2) A brief description of the company’s organization and activities 
and the factory layout. 

(c) A summary of the various departments within the organization 
aad with the names and recognised titles of the departmental 

eads. 

___(d) A brief description of how the organization works, with par- 
ticular reference to shop order paper-work, clock cards, material re- 
quisitions and time recording, with which the majority of employees in 
the shops are concerned. 

(e) Information on tool store’s cards, and the system in operation for 
the supply of certain standard equipment to operatives. 

(f) Details of hours of work, meal breaks, holidays and sickness 
arrangements, : 

(g) Information on smoking regulations in various shops and offices. 

() Particulars of facilities for the supply of hot water, tea, milk, and 
even chocolate. Examples could be quoted where efficiently organized 
arrangements have been made for selling refreshments of this nature to 
employees during working hours, without impairing production efficiency. 

__(7) Notes on arrangements whereby employees can be communicated 
with from home in cases of emergency. In this connection arrangements 
can often be made with the G.P.O. to erect in some convenient place on 
the factory site, a public telephone kiosk. This is recommended as it 
eliminates the necessity for setting up a procedure whereby an employee 
might have to obtain permission to make a private telephone call while 
he is at work, and the book-keeping involved for making charges. 

(%) The names and addresses of trade union representatives. 

() Particulars of health and welfare facilities provided. 

(m) Notes on sport and educational facilities. In the field of sport 
much can be done to encourage inter-departmental competitions, while 
on the technical side, it is well worth providing a library of relevant text 
books and periodicals to encourage everyone to keep themselves up-to- 
date with the latest information concerning the particular industry in 
which they are engaged. 

(x) Details of canteen facilities. It is recommended that a canteen 
committee be formed representing the workers, staff, and management, 
and that every endeavour be made to maintain a good class restaurant 
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standard. If this is done there should be no difficulty in enforcing a rule 
that workers do not use the canteen whilst wearing greasy overalls, and 
obtaining the co-operation of all concerned in maintaining a high 
standard of general cleanliness. 


Apprenticeship Schemes 


Many firms have derived benefit from introducing a good appren- 
ticeship scheme. Some form of competitive examination for lads of 
school-leaving age may be held annually, and after the required number 
have been selected, arrangements can be made, in conjunction with local 
education authorities, to provide for practical and theoretical training to 
a high standard. The apprentices should be systematically transferred 
from department to department and records kept of their progress. 


Suggestion Schemes 


Throughout any factory organization there can always be found 
employees who, although not occupying important positions, never- 
theless have, from time to time, useful ideas and suggestions, or even 
constructive criticism to bring forward, if they are encouraged to do so. 
This can be done by instituting a simple ‘‘ suggestion scheme ’’ whereby 
in various positions in offices or work-shops, suggestion boxes are located 
in which written suggestions can be placed. The boxes should be opened 
at regular intervals. Suggestion forms can be distributed from time to 
time especially to invite suggestions on particular subjects, and these 
forms should be numbered so that the employee concerned can retain a 
counterfoil slip bearing the same number, and thus not disclose his 
identity until after the suggestion has been considered. Further interest 
can be created by forming small committees to deal with various subjects, 

\members of these committees representing all grades of employees and 
management. A suggestion which is adopted should be suitably rewarded, 
the serial number being posted on a notice board so that the originator, 
who holds the counterfoil, can be traced. 


Conclusions 


The efficiency and success of a company, while dependent to a 
large extent on the management, is also determined by the capability of 
everyone employed to do his or her particular job. A good manager, 
therefore, must not only be efficient himself but also be the co-ordinating 


pivot of the factory organization in all its phases, along the lines indicated. 
The author does not claim to have dealt with any particular aspect 
in sufficient detail, but has merely referred to typical items in support 
of the statement made in the opening paragraphs, that “‘ management isa 
science ” and calls for the necessary education if a reasonable degree of 
success is to be achieved. E 


MACHINERY’S “YELLOW BACKS” 


i. SHOP. ARITHMETIC FOR THE MACHIN- 
'ST.—Calculating tapers—Setting over tailstock for 
taper turning—Screw threads and tap drills—Spceds of 
ears and pulleys—Change gear calculations—Milling 
machine indexing—The use of formula—Horse power 
of belting—Time required for drilling, milling and 
planing—Spccific gravity and weights of bar stock and 
castings—Square and cube roots. 

2. AIR CHUCKS AND FIXTURES— 
A survey of the advantages of compressed air as 
a clamping medium, and methods of. application in 
various branches of machining. The advantages of air 
clamping—Lathe chucks—Milling and drilling fixtures 
—Clamping units for large parts—Air clamping as an 
aid to production. 
Za, AIR-O PERATED WORKSHOP AIDS. 
Air clamping aids—clamping and indexing fixture—ai 
operated vice—air-operated jigs. ; 
operated press tools—air-operation of machines— 
adapted slot milling machines—portable pneumatic tools 
in assembling—multi-tool arrangements—single tool 
applications. 
3. MOULDING BAKELITE MATERIALS— 
Types of moulds—Considerations governing mould 
design—Moulding screw threads—The Production 
of moulds—The hobbing process—The manufacture 
of mouldings—Machining bakelite. 
4. (i) DIE CASTING. Part I—Designing parts 
for die casting—Features to avoid—Cored holes—Use of 
inserts—Alloys used for die casting—Lead, tin, zine, 
Magnesium and copper hase alloys—Aluminium alloys? 
The influence of quantity on costs. 

4. (ii), DIE CASTING. Part II.—Points to observe 
in designing dies—Venting—Fiection—Cores—Temp- 
crature control—Shrinkage allowance—Castings requir- 
ing two operations—Casting screw threads—Automatic 
dies—Die casting in motor car repair work. 
4a. DIE-CASTING DIES, 
Examples of die designs for fully- 
Operation—Adiustable dies—Dies 
vacuum process—Dies for semi-au 
Automatic dies, 


4b, DIE-CASTING MACHINES, 
showing the design of the main types of m: 
merged plunger, air-operated and isolated pressure 
chamber. Revised 2nd edition now ready. 

4c. GRAVITY DIE-CASTING.—Die design for 
gravity casting—Air-operated 


aluminium alloy pistons—The 
Miscellancou: 


Part I— 
and semi-automatic 
for casting by the 
tomatic machines— 


— Examples 
achines, sub- 


4e. DIE-CASTING DIES. —Part IT ‘Safety 
device: - s—Metal injection— 
Core operation mechanisms—Force required for core 

cores—Cores for hinged 


5. CHROMIUM PLATING. 
the process for imparting hardness ai ve 
Rauges, cutting tools, dies, moulds 
machinery—The plating process and its applications— 
Physical properties of electro-dep 
6 CEMENTED CARBIDE TOOLS— 
Carbides and bonding agents used for metal cutting, 
the design, care and maintenance of tipped tools, 


7. METAL SPINNING —The spinning process 
and its applications—Spinning lathes and equipment— 
Formers “and chucks for hand spinning—Spinning 
Operations with hand tools—Spinning operations wine 
off-set formers—Assembling parts by spinning. 

8. THE SIMPLE CAMS. —The 
mechanism—Displacement 
Follower springs—The cam as 
with the “ideal” cams, 


f he cam as a 
in simple. cams— 
a machine—Comparison 


9. CENTRELESS 


GRINDING, Part I. — 


Principles, methods and applications—Speeds—The 
in-feed method—end-feed grinding—Smal] batches— 
Mounting arrangements—Wheel truing devices— 


Special attachmerits—The grinding of short cylindrical 
work—Piston grinding—Twin-wheel grinding. 

9a. CENTRELESS GRINDING, 
Grinding medium and long bar: 
supports—Laying out for mass production—Grinding 
long tapers—Multiple diameter grinding—Oval grinding 
—Out-board supports—Magazine and hopper teeds. 
9b. CENTRELESS GRINDING. Part LIT.— 
Concentric grinding—Grinding of taper shank drills— 
Grinding assembled armatures—Form — grinding— 
Centreless grinding of spheres—Grinding out-of-balance 
Work—Internal centreiess—grinding—Work loading 
and discharge —arrangements—Grinding  wheels— 
Abrasive and grain stze—grades—ponils— Determining 
Position adjustments in centreless grinding. 

10. HYDRAULIC OPERATION OF MACHINE 
TOOLS.—Advantages and applications—Effect. on 
tool life—Power consumption—Oil flow in pipe lines— 
Viscosity—Loss in head—Critical velocities—Hydraulic 
circyit for straight line motions and other circuits. 
Os. HYDRAULIC PUMPS AND MOTORS 
FOR MACHINE TOOLS—Constant delivery pumps 
[bump delivery and piston speed—Gear pump cupacie 
ties—Radial piston, swash plate and vane type variable 
delivery pumps and motors—Controlling slip losses in 
vane-type pumps. 
Ob. HYDRAULIC CIRCUITS FOR MACH- 
INE TOOLS.—Constant delivery pump. circuits— 
Gircuits for internal grinders—Variable delivery pump 
arcuits for broaching, drilling, milling and shaping 
frachines—Uniform traverse _circuits—Compensating 
for varying viscosity—Operation of tail-stock centres, 
Oc. VALVE GEAR FOR HYDRAULIC 
MACHINE TOOLS.—Piston-type valves—Reversal and 
throttle—Grinding machine feed circuits— Load and 
fire” mechanism—Synchronising the movement of two 
sides—Rotary and poppet valves—Hydraulic indexing 
systems—Crank shaft grinding machines—Speed change 
mechanisms. 

12. CENTRE LATHE PRACTICE. Part I—Prin- 
cipal elements of a lathe—Constructional feature: 
Installation and maintenance—Alignment tests—Prin 
ples of turning—Cutting tools—Rake clearance and lip 
ang':s—Tool slides and tool holders—Hardening and 
grinding cutting tools. 

d2a. CENTRE LATHE PRACTICE. Part II.— 
Cutting speeds and feeds—Coolants—Centres, fixed and 
revolving types—Drivers and lathe carriers—Parting off, 
straightening, marking off and centring—Parallel 
turning and tacing—Turning to close limits—Turning a 
stepped shaft—Gauging diameters and lengths, : 
13. TOOL ROOM PRACTICE, Part I.—Design 
of surface plates—Scraping flat surfaces—Ornu: renting 
scraped surfaces—Lapping and usting flat surfaces— 
The auto-collimation method of testing surfaces— 
Originating and testing a straight-edge. 

13a, TOOL ROOM PRACTICE. Part IL— 
Standards of lengths and sub-divisions—Slip gauge seta 
and end measuring bars—Buiiding up combinations— 


Level comparators—Interferometry—The ‘Standard 
gauging emperature—Procedure in checking slip 
gauges. 


13b. TOOL ROOM PRACTICE, Part III.— 
Micrometers—How to use and read them—Their adjust- 
ment and maintenance—Internal, external and depth 
micrometers—Various special micrometer heads and 
their application—The vernicr-caliper. depth, height and 
wear tooth verniers. 

13c. TOOL ROOM PRACTICE. Part IV.—Use 
of slip gauges alone and in conjunction with special 
holders ‘and  accessories—Marking out rectangular 
forms—Hole centres—Kcywavs—Angles—Radii and 
irregular shapes—Dividers and trammel; 


13d. TOOL ROOM PRACTICE. Part V. 
Machining holes from centre punch marks—Locating 
holes with buttons and discs—Locating holes on 2 circle 
—Other methods of hole location—Compound slide 
dividing table—Adiustable iigs for drilling and reaming. 
14. MILLING.—The milling process—Cuttng cap- 
acity—Cutting angles—Speeds and feeds—Maintenance 
of cutters—Cooling and coolants—Suggestions for 
economical milling—Designing for correct milling— 
Calculation of cutting time—Some interesting practical 
problems—Climb mil ing—Thread milling and milling 
cutters. 

45. BARREL POLISHING.—Theory, methods 
and’ plant employed—Liquids employed—Methods of 
drying—-Operating data—Centrifuges—Treatment of 
electro-deposits—Latest developments in technique. 
16. SOLUTION OF TRIANGLES. Part I.— 
“The use of formula—Angles and angular measurements 
_Uositive and negative quantities—Functions of angles 
“practical applications of trigonometric formule— 
Right-angled — triangles—Problems from_ practice— 
Solution of oblique-angled friangles—The use of 
logarithms in solving triangles. 

Tea. SOLUTION OF TRIANGLES. Part II. 
—Tables for natural trigonometzic functions, sines, 
cosines, tangents and cotangents, and their logarithms for 
every minute in the angle. 

16b. LOGARITHMS_ OF TRIGONO-| 
METRICAL FUNCTIO NS.—The use of logarithms 
triangles — Tables — Sines — Cosines _- 
Tangents — Cotangents — Secants — Cosecanis—0 to 


S- 
17. EXPERIENCED WITH 


AUTOMATICS.—Tneir cause and cure—Importance 
of cleanliness—Forming tool troubles—Rake on form 

threading and 
troubles—Speeds and feeds for autos—Lubri- 


working—Application of the process 
Jottion Detailed descriptions of presses used for the 
TOCCSS. 
qo. FINE GRINDING AND LAPPING.— 
Definition and surface quality—Factors affecting mach- 
ine operation—Selecting the right grinding wheel— 
Wetheds of dressing and balancing—Coolants for 
grinding—Machine lapping—Lapping operations in the 
toolroom—Production lapping of internal and external 
cylindrical ‘surfaces—Lapping of gears and worms. 
20. NEGATIVE-RAKE MILLING. — Experi- 
ments that involved extreme cutting speeds—Necessity 
men'‘tra power and rapidity—Rakes for general use— Rake 
fngles for. various materials—Feeds and speeds for 
angles tg carbide tools — Positive and negative-rake 
ceric “compared—Power_required—Apnlications of 
negative-rake milling—Chip breakers—Milling cutter 
design, life and performance 
21. FACTORY MANAGEMENT AND CON- 
TROL.—Starting 8 new factory—The factory organiza- 
tion—The orgauization work—Preparing tor produc- 
tion—Production control—Cost_control. 
22, JUNIOR DRAUGHTSMAN'S TEXTBOOK 
What is Draughtsmanship ?—The Draughtsman’ 's toole— 
Tracing—Drawing and design—Projection and section- 
ing—Lettering and figuring—Dimensionin: —Limits 
and fits—Materials—Enginecring processes—Detailing 
ang jign—Useful formule and constants. 
23. POWDER METALLURGY IN| PRACTICE. 
Nature of the process—Compacting—Processes = 
Progures—Sintering—Sizing—Advantages and -_ econ 
omies—Powder manufactures Properties and mixing— 
us ducts, dense products and piston ring & 
He is prgacture—Cemented Carbides—Diamond im 
Bregnated tools—Refractory metals, etc. 


24, PRESS DIE DESIGN-AND CONSTRUC- 
TION. Part 1.—The basic principles of Die Design— 
Guide pins, stop collars, stock supports and gauges— 
Return-type blanking dies and knock-out mechanisms— 
Gauges, Scarp cutters and Shedder pins for return-type 
blanking dies—Compouna blanking and piercing dies. 
24a. PRESS DIE DESIGN AND CONSTRUC- 
TION. Part 2.—Progressive blanking and piercing 
dies—Shear-type_ piercing and _ cutti..g-ol tools 
—Slug-type cutting-off Dies—Piercing, cutting-off and 
forming Dies. 

25. TAPER CALCULATION AND 
INSPECTION.—Fundamental Formula—Universel 
Taper Measuring Gauge and Inspection Gauge 
Blocks—Methods of Gauging Taper-nt Assemblies— 
Angular Tolerances of Taper Pluz and Ring Gauges and 
their Effects—Other Methods of Taper Checking; 
Taper Tables. 
26. HEAT TREATMENT FUNDA- 
MENTALS.— Changes in the structure by heating and 
quenching—slow cooling—carbon: utectoid—inverse 
rate cooling curves—hardenability—methods of harden- 
jng—normalising—tempering—annealing — austenite— 
‘and S-curve—martempering—carburising—nitriding. 
27. COMPOUND HANGE GEAR 
PROBLEMS AND INDEXING. 

Gives various arithmetical methods that can be used 
in finding a gearing combination for a given ratio. 
Fully-worked examples based on machine shop practice. 
Ratios for screw-cutting, hobbing, grinding, worm mill- 
ing, etc. 

28. ELECTRONIC FUNDAMENTALS.— 
Sets forth in simple language the circuit elements used in 
electronic arrangements with the characteristics, includ- 
ing the basic type of clectronic crystals, the cathode-ray 
tube and the electronic microscope. Also given is 
elementary A.C. circuit theory. 

28a. ELECTRONIC APPLICATIONS.—Gives 
examples of the use of electronic methods in the machine- 
shop and factory, including automatic speed and torque 
control of electric motors, ¢lectronic timing and temper- 
ature control. The basis of induction heating and 
electronic gas analysis. 

29. MILLING CUTTER PRODUCTION 
AND CALCULATION. — Milling cutter 
front-and face teeth on helically-fluted cutters—accurate 
production of spiral mills—calculations for the manu- 
facture of milling cutters—tables and graphs for milling 
cutter calculations—calculation of offsets for milling 
spiral cutters. 

30. JIG, FIXTURE AND CLAMP 
DESIGN.—Eccentric clamp design and application— 
lever type clamps—clamps for jigs and fixtures—com- 
pensating clamps—locking methods and devices— 
design for jig bushes—feet for jigs and fixtures—removal 
of swarf. 

31. THE ACTION OF CUTTING 
TOOLS.—The characteristics of machine surfaces— 
metal cutting and machine shop productivity—practical 
cutting tools—the economics of machining operations— 
an analytical study of practical machining conditions 
32. GRAPHICAL SPRING DESIGN.—In 
providing the designer with a number of useful charts 
and examples in the use of Springs this book covers: 
Helical. Volute, Spiral, Cantilever and Disc Springs and 
includes a chapter on Beryllium Copper, a modern 
spring material. 

33. EPICYCLIG GEARING.—The basic train— 
Coupled trains—Synthesis of trains—Wilson type 
gearbox—General equations—Torque distribution. 
$4, SHELL MOULDING.—This book will present 
sufficient material to enable a ready understanding of 
shell moulding. Contents: Introduction; principles ; 
advantages. Mould Materials and their mixing. 
Patterns; shell making; core making. Shell moulding 
machine. Gates and runners; Preparation for pouring. 
Producing high-quality iron castings. Stainless steci 
and bronze castings. 
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